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Spain had remained a part of Muslim world with its 
conquest by the Muslims in 711 A.D. till the downfall of 
their rule in 149? A.D. During this period of about eight 
hundred years many dynasties established there and rul«»d 
either on the whole peninsula or a part of it. 
Muslim Spain is also remarkable for the contributions 
of its scholars to various fields of learnings. These 
include the Islamic Sciences, the language and literature and 
other sciences, such as mathematics, medicine, geography, 
botany, agronomy, astronomy and others. 
Earlier, various nations, civilizations and races 
had worked on either all or some of them. However, having 
become in need of their development they continued to work 
and made inventions and discoveries. The Babylonians, the 
Egyptians, the Greeks, the Chinese, the Romans, Mayas, the 
Hindus and the Japanies are the most important civilizations 
and nations among them. The beginning of these sciences is 
traced back to about 2700 B.C. when, it is said that the 
Babylonians started contributing to the field of mathematics. 
All these civilizations produced various scholars who worked 
on different fields. With the establishment of Muslim 
society they also started contributing to all the branches 
of learning. 
The development of sciences in Muslim Spain is said 
to be started with the introduction of the Rasa'il of Ikhwan 
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al-safa' by al-Majriti. During this short period (711-1492 A.D.) 
countless scholars studied, worked and contributed to all 
existing branches of learning. 
Since it has been the need of mankind to cure the 
diseases, various systems of treatment were introduced by 
various societies. In continuation to the earliers the 
Spanish Muslims also started making experiments, inventions 
and observations in the field of medical science. Both the 
ruling and subject classes were such devotees towards the 
academic pursuits that they established thousands of schools 
and colleges at many centres of learning. Among the great 
centres of learning were Cardova, Granada, Toledo, Seville, 
Saragossa, Almeria, Denia and others. Cardova, of course, 
was the most important seat of learning throughout the 
period of Muslim rule in Spain. Abu'l-Qasin al-Zahrawi 
(936-1013 A.D.) seems to be among the greatest physicians 
and surgeons. He introduced various istruments of surgery 
and system of treatment. He wrote a landmark work on the 
field entitled al-Tasrif liraan 'fcjiza *an-Ta'llf which was 
completed in about fifty years. He proved to be an expert 
surgeon of obstetries*eye, teath and other parts and became 
first to practice lithotomy on women. He recommended to 
remove the broken petilla and presented probes, knives, 
scalpels,various types of hooks, scrapers, scissors0grasping 
forceps, pointed blades, speculum, various types of threads 
and catguts. Ibn Juljul (944-994 A.D.) wrote Tabqat al-
3 
Atibba' wa'1-Hukama, Tafsir al-Asma' al-Adwiya al-Mufrada 
min Kitab Diyasqurides and discussed various points 
regarding medicines. Ibn Samjun wrote Kitab al-Advriya al-
Mufrada. Abu 'Ala Zuhr (fl. II half of 11th century A.D.) 
wrote nine works on different branches of medicine. His 
Kitab al-Khawas, Kitab al-Nuqat al-Tibbiya and Kitab 
al-Adwiya al-Mufrada are excellent works. He presented new 
system of treatment by not asking the problems from patients 
but by taking pulse and testing urine. He maintained 
equilibrium of treatment. He had efficacious medicines and 
used to give its correct strength, either simple or 
composite. After taking all precautions and removing all 
the side effects he used to start treatment with lowest 
degree of the medicine. He also used supporting medicines 
to make the main medicine more effective and to remove all 
side effects. Abu'1-'Ala Zuhr showed his interest in 
purgative treatment. He, in his works discussed the 
diseases of various organs of the body from head to foot. 
He also prescribed their treatments. He is credited to be 
the first who discovered various new diseases. .Taysir fi'l-
Madawat wa'1-Tadbir is his most important work which is 
written on therapeutics and prophylaxis. He stands to be 
the first in discovering mediastinal tumours, pericardial 
abscesses, intestinal erosion, paralysis of pharinx and 
inflamation of the ear. In surgery he recommended 
tracheotomy and artificial feeding via oesophagus or the 
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rectum. Among his other books Kitab al-Aghdhiya and Maqala 
Ila fi'lal al-Kula are also of considerable importance. Ibn 
Tufayl (d.1185 A.D.) wrote many books including two books 
on medicine. Only one work Rajaz Ta'wil fi Ilm al-Tibb of 
the said two works is survived. Abu Bakr Muhammad ibn Zuhr 
(inio-11-1098-99 A.D.) also exercised great influence on 
Spain, North Africa and also Europe because of his 
efficiency in the field of medicine. He became more famous 
for his works on opthalmology. 
There were a large number of other scholars who 
worked as the physicians in Muslim Spain and compiled 
various works on different branches of it. Tbn Tumlu3 
(1164-1223 A.D.) wrote a commentary on Urjuza of Ibn Sina. 
At-nhafiqi (fl. l?th century A.D.) was an important 
accutist. Only one work of al-Ghafiqi is said to be written 
which bears the title Kitab al-Murshid fi'1-Kuhl. This book 
is the summary of all the knowledge of the field of all the 
eastern and western works. In this book he showed the link 
of the eye with the entire organism. Abu'1-Salt Umayyah 
(1067-1134 A.D.) was a physician of Denia. He wrote one 
work on simples under the title al-Adwiya al-Mufrada. Ibn 
Bajjah was among the philosophers and physicians of Muslim 
Spain. He and other various physicians of Muslim Spain 
worked undar the patronage of different rulers of Spain and 
North Africa. Tadbir is his most important work apart from 
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others like Book of Animals and Book of Plants. Ibn Rushd 
(1126-1198 A.D.) was another eminent scholar of medicine, 
philosophy and astronomy of Muslim Spain. He wrote about 
fifty two books on different fields. Al-Kulliyat and 
Talkhis are the books which exercised great influence over 
west. He gave detailed accounts of theriac, anatomy of 
organs and described all the diseases from head to toe, 
symptoms of those diseases, hygiene and theraphy. He also 
wrote commentaries on the medical works of earlier 
physicians. Ibn al-Khatib (1313-1374 A.D.), inspite of 
engagements as being a great historian, worked on medical 
field also. He discovered the germs of plague and 
prescribed its treatment. He disclosed various reasons 
regarding the spread of this epidemic. Ibn al-Khatima 
(1323/24 - 1369 A.D.) also worked on plague and wrote a 
marvellous work entitled Tahsil al-Gharad al-Qasid fi Tafsil 
al-Marad al-Wafid. He discussed ten questions regarding its 
spread and answered these questions. The questions 
discussed the generalities about the plague, causes for the 
spread and others. Muhammad al-Shafra collected the herbs 
and made experiments and observations to cure different 
diseases. He described all his experiments and observations 
in his book Kitab al-Iqtisa wa'1-Ibram fi Ilaj al-Jarahat 
wa'1-Awram. 
Apart from these there were a large number of other 
physicians who not only worked on the medical science but 
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also wrote various books and treatises describing their 
experiments and observations. It is remarkable that about 
all these works were either translated into European 
languages or summaries and commentaries were written by the 
Christian and Jew scholars. 
Geography is also an important science. Like the 
medical science Muslim Spain produced various important 
scholars in this field who gave the detailed accounts of 
lands, seas, oceans, deserts, mountains, climate of various 
parts of the world including Spain, Africa, Asia and to some 
extent of Europe. They discussed about various races of the 
people living in different areas. They mentioned the land 
and sea routes, gave informations about the inhabilants of 
seas and oceans . They described the cultures,habits,customs and 
traditions of those people. They constructed maps of 
different parts of the Muslim world. 
The field of geography produced many great scholars 
in Muslim Spain. Al-Bakri corrected the mispelled names of 
various places in Arabic and discussed the habits of all 
important tribes of the peninsula. He described land and 
sea routes from Spain to various other areas of the Muslim 
world alongwith the nature of coasts and climates of the 
seas and the coastal areas. His Mu'jam ma Isti'jam, 
al-Masalik wal-Mamalik, al-Mughrib fi dhikr Ifriqiya wa'l-
Maghrib are among his most important work on geography. 
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Abu Hamid al-Gharnati after making visits to Arabia, Persia, 
Volga, Bulgar and others gave information of their people, 
land, climate and others. He also dealt some of the marvels 
of Andalusia. Describing Eurasia he mentioned about its 
various ethnic groups, their society, culture, customs and 
the language. Discussing seas and their inhabitants, he 
mentioned their depth, their plants stones found there and 
all kinds of fishes. After visiting various areas he gave 
descriptive account of these places, like the pyramids of 
Egypt, light hourse of Alexandria, various caves, tombs 
and fossils. He prepared many important works of which 
Mu'rib *am ba'd Aja'ib al-Maghrib (Anthology of the Marvels 
of Maghrib), Tuhfat al-Albab wa Nukhbat al-Aja'ib (Gifts 
from the heart and selection of Marvellous things), Nukhbat 
al-Adhhan fi Aja'ib al-Ajab (Selection of memories 
concerning the greatest Marvels) and Ajaib al-Wukhluqat 
(Marvels of the creatures). Al-Idrisi gave most important 
maps of different parts of the world which after combining 
became the largest map of the world. He used colours 
showing different areas, oceans, seas, rivers and countries. 
He extensively used silver colour while preparing these 
maps. Apart from this he wrote a detailed geographical 
account of the world. The book bears the title Kitab Rujari 
which is also known as Nuzhat al-Mushtaq fi'l Ikhtiraq 
al-Afaq. He wrote this book for King Roger II, the Norman. 
Al-Mazini was an important cosmographer of Muslim Spain who 
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after his visits of Volga, Hungary and Arabia gave his 
travel accounts/ describing all related things about the 
people, land and climate of these areas. 
Muslim scholars of Spain also devoted their 
attention towards agronomy and botany. Though they were few 
in numbers but contributed these fields with their 
experiments and observations. They established beautiful 
lawns, planted a large number trees and plants of fruits and 
flowers. They introduced various techniques of plantation 
by layering, pruning and grafting them. Among them Ibn 
Bassal, Ibn Wafid al-Lakhmi, Abul Khayr al-Isbhili, 
al-Zahrawi, ibn Ghalib and ibn al-Awwam are most important. 
Like other sciences, Spanish Muslim mathematicians 
and astronomers also did a marvellous job in the 
contribution to various branches of mathematics and to 
astronomy as well. These mathematicians used their own 
numeration system by the name 'Dust Numerals' (Huruf 
al-Ghubar). Commercial arithmetic in the form of complete 
science was introduced by al-Majriti. Many works were also 
written on this science. Al-Jayyani determined the 
magnitudes of the arcs on the surface of a sphere. Jabir 
was a prominent mathematician who worked on spherical 
trigonometry more than any other branch. He is regarded as 
the first to introduce the formula of right angled spherical 
triangle (Cost A = Cos a Sin B) and is credited £o solve the 
problems of plane trigonometry with the help of whole chord. 
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Ibn al-Yasmini seems to be the only one in Spain who wrote 
his algebra in verses. Muhyi al-Din al-Maghribi wrote a 
number of books, revised Greek works, derived a number of 
new geometrical theorems and at the same time proved them. 
He had given some thoughts towards trigonometry also. Ibn 
Badr discussed in his compendium a great deal of 
mathematics. Al-Qalasadi is credited to be a revolutionary 
man in this field who introduced new arithmetical and 
algebraic symbols, categorized algebra, worked on square 
root, classified fractions, gained familiarity with 
sequences, derived new formulae and wrote a number of books 
on different subjects especially mathematics. Al-Umawi, 
with the help of his writings on different sections of 
arithmetic exercised great influence on both the East and 
the West. He paid more attention on sequences and series 
and described many rules regarding perfect squares and cubes. 
Muslim Spain serves as the most important learning 
centre that is credited to contribute in the renaissance of 
Christian Europe. It is because of the academic pursuits 
made by the scholars of Iberian peninsula in the Muslim 
period that all the works of different sciences were 
transmitted into Christian Europe, either in the form of 
translations, commentaries, summaries or editions. These 
were the works of Greek scholars (with Arabic translations), 
the works of Eastern Muslims, North African Muslims and 
above all the writings of Spanish Muslims. As the ninth 
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century is the period of translations of Greek, Hindu, 
Syriac and other works into Arabic, the twelfth century is 
regarded as the period of the translation of Arabic works to 
various European languages. With the help of these 
translations, summaries and commentaries, the Christian 
scholars of Europe turned their continent from dark to 
enlightened. They after their introduction into Europe 
started teaching students all of these sciences at primary, 
secondary and higher level. These studies turned into an 
educational movement in the whole Europe and with few 
hundred years, after getting acquainted with these 
sciences, they themselves started contributing with their 
researches and writings. This movement is still continued 
in the whole Europe, and of course, due to these people, in 
America, Canada and other parts of the world also. 
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PREFACE 
This work of mine/ "Development of Sciences in 
Muslim spain" is due to the sincere efforts to present the 
Scientists who flourished in Spain during Muslim rule and 
their contributions to different sciences viz. medicine, 
geography, botany-agriculture, and mathematics and 
astronomy. The cause to undertake such project for research 
is that such work could be presented earlier in complete form. 
I have tried my best to present the Muslim Scientists and 
their works alongwith all their branches, who were either 
Spanish by birth or settled and later worked there. It is 
not claimed that all the scholars and their works have been 
included in this work but it has been tried to present all 
possible material related to the topic. Therefore, there 
may be some deficiencies. 
Apart from the introduction and conclusion the 
thesis is divided into four chapters. The first chapter 
deals with the contribution of Spanish scholars to the 
medical sciences. In the second chapter, the geography, the 
Spanish-Muslim geographers and their works have been 
discussed. The third chapter includes the study of 
mathematics and astronomy in Muslim Spain. In the fourth 
and last chapter the development in the field of botany-
agronomy and the contribution of various scholars to 
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agriculture are discussed. In all the above mentioned 
chapters /efforts have been made to present at least books if 
the detailed contribution to the field could not be known. 
I N T R O D U C T I O N 
The Muslims of the early period had great interest 
in almost all the fields of learning. They made remarkable 
contributions in every field of knowledge under the Umayyads 
and the Abbasids. The Muslims of Spain in similar fashion 
carved out for themselves a place in their contribution to 
knowledge at par with their brethren in the other parts of 
the Islamic world. 
Different sciences such as mathematics, medicine, 
botany, astronomy, geography, alchemy and others were 
important subjects which were studied and developed by them 
alongwith other subjects of religious sciences such as 
history, Quran, hadith, fiqh, tafsir etc. For quite a long 
period Spain remained an important seat of learning. These 
sciences became essential for the Muslims soon after the 
emergence of Islam for the performance of many important 
religious duties. Although it is more related to 
mathematics the words of Mushtaq and Tan state: 
Besides the performance of some of the 
fundamental duties of Islamic faith was 
near to impossible without scientific 
knowledge, and in particular, knowledge 
of Mathematics. Fasting, pilgrimage and 
numerous other religious ceremonies 
1. Mushtaq and Tan, Mathematics: The Islamic Leqacy 
pp. 17-18. 2 ^ 
2 
required careful and scientific under-
standing of the lunar calander ... Zakat, 
the laws of inheritance and waqf (reli-
gious endowments) are purely in need of 
mathematics. Without the knowledge of 
mathematics one can not reach to a fixed 
result regarding these religious duties. 
Therefore, Islam from its very beginning teaches its 
believers to seek knowledge. The first word of the 
revelation Iqra' (read) is a great pointer towards seeking 
of knowledge. Muslims are encouraged by Allah and Prophet 
Muhammad (peace be upon him) through Quran and hadith for 
seeking knowledge. As the Quran says, "Allah will exalt 
those who believe and those who are given knowledge to high 
degrees" (LVIII:11). Their attention are also diverted 
towards the study of sky and earth to find proof to their 
faith. Similarly it is said, "Whoever is given knowledge is 
indeed given abundant wealth" (11:269). 
The importance of knowledge may be recognized from 
the fact that it occurs at least 750 times in the Quran and 
is indicated at numerous places directly or indirectly 
through various words like 'understanding', 'remembering', 
'thinking', 'reasoning', etc. 
The importance of knowledge is also proved by the 
tradition of the Prophet Muhammad (p.b.u.h.). According to 
various traditions, he himself prayed for knowledge as "My 
Lord, increase me in knowledge". He directed the believers 
to "seek knowledge from the cradle to the grave, no matter 
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if their search took them as far afield as China". The 
status of knowledge was so much high ranked that it was 
told "He who travel in search of knowledge travel along 
God's path of paradise"/ "the ink of scholars is worth more 
than the blood of martyrs" and "to listen to instructions of 
science and learning for one hour is more meritorious than 
attending the funerals of a thousand martyrs - more 
meritorious than standing up in prayer for a thousand 
nights". Muslims were bound to seek knowledge as the 
Prophet Muhammad (p.b.u.h.) said/ "Seeking of knowledge is 
obligatory upon every Muslim". Many other traditions of the 
prophet Muhammad (p.u.b.h.) emphasised on getting and 
teaching knowledge. In Bukhari it is mentioned that the 
downfall of a nation is sure if it gives up the acquisition 
of knowledge. 
Therefore to follow Quran and the sayings of the 
prophet Muhammad (p.b.u.h.), Muslims required knowledge 
through various means. A number of Muslim scholars 
performed a marvellous job either independently or under 
patronage of the rulers. Throughout the four centuries (8th 
to 11th century A.D.) or even more the scientific learning 
by the Muslims reached its height as and when they first 
translated the scientific works obtained from various parts 
of the world, wrote commentaries and summaries and then 
developed them. 
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Different sciences were the need of Muslims for 
either in the performance of their religious duties, for 
the welfare of the mankind or the spread of their religious, 
culture and civilization. Arithmetic, geometry, plane and 
spherical trigonometry and algebra were the branches of 
mathematics, cartography, cosmography and travel writings 
belonged to geography and surgery, medicine, pharmachology 
and others were the branches of medical science on which 
Muslims of Spain paid their attention. They worked and 
developed almost all these branches to their height. 
As far as mathematical science is concerned 
arithmetic is supposed to be the branch of mathematics which 
was studied by man before all learnings and even before 
written language came into existence which seems to be 
obvious because he, first of all was needed to count when he 
saw different objects, required to add one to the other, 
subtract and divide them into different classes. Arithmetic, 
therefore, 'is the concept of numbers and operations on 
numbers'. Geometry, as the word itself shows, is the 
science of earth neasurement ('geo' means 'earth' and 
'metre' means 'measurement'}. So according to A.A. 
al-Daffa', "Geometry is a science which not only leads to 
the study of the properties of space, but also deals with 
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the measurement of magnitude". According t o i t s need, t h i s 
2. 'Al i 'Abdullah a l - D a f f a ' , The Muslim Contr ibut ion to 
Mathematics, p . 82 . 
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science has length/ width and height as its three dimensions 
which help in measurement, especially in the measurement of 
earth. Similarly trigonometry is another branch of 
mathematics which is 'the science of angles'. As is obvious 
from the word 'trigonometry1, it has its three parts: 
'tri', 'gonon', and 'metria' which have the meanings 
'three', 'angle', and 'measurement' respectively. This 
branch of mathematics may also be regarded to deal with the 
measurement and calculation of the sides and angles of a 
triangle. 
Algebra is 'the science of generalization of 
arithmetic'. It may also be defined as "that branch of 
mathematical analysis which reasons about quantities using 
letters to symbolize them". For example if x is any number 
then x+x+x+x+x = 5x 
The medical science relates to the welfare of 
mankind. It deals with those branches which supplies the 
knowledge to cure the diseases of all parts of the body from 
head to foot and hygiene also. In the treatment, the simple 
and compound medicaments are used. The diets and the 
exercise are also discussed so far the hygiene is 
concerned. Various diets are also used in the treatment of 
patients as per their usage. The pharmachology is the 
science of preparation of the drugs, either in simple or 
compound form. Some herbalists have also been worked as the 
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pharmacists. It needs a careful consideration while 
preparing the medicines together with the consideration in 
the combination and of the ratio of different drugs. 
Surgery seems to be necessary for the healing of wounds, 
treatment of fractured bones and other related things. 
The geographical science is also composed of various 
branches. Cosmography, one from amongst them, is the 
science of the description of the world including the reace, 
colour and creed of the people living in different parts of 
the world, their culture, civilization and customs and other 
related facts of the people, land and environment. 
Cartography is the science of map making under which the 
maps of either the whole world or of different areas of the 
world are made. These maps are drawn according to the 
boundaries of the countries and continents, showing with 
them the islandsl , the rivers, seas and the oceans; the 
mountains and deserts; and the glaciers and the lakes. 
Travel account (Rihla) is also an important branch of 
geography in which the geographers or the travellers use to 
write the accounts of their travels. They describe what 
they had observed in their travels viz the people, the 
land, the culture, the races, the atmosphere, the crops and 
others. 
Astronomy, like other sciences is a separate science 
that deals with the study of the Universe, comprising the 
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countless suns, moons, stars, planets, galaxies, 
constellations and their movements. This science is also 
much necessary for the performance of religious duties for 
the Muslim: Likewise, the arising, moving and setting of the 
sun indicates the time to perform the ritual prayer. 
Similarly the months of fasting and of performing the 
pilgrimage depend upon the visibility of new moon. This 
science always becomes helpful to findout the direction of 
the journeys in the night. With the position of the stars 
one becomes able to fix the direction for his journeys. 
Agronomy, as is obvious from its name, is the 
science of agriculture. It deals with the study of growing 
the plants, trees, crops and other related things like, the 
kind of soil, the atmosphere for the plantation of some 
particular area. 
It is also worthy of mention that the complete 
introduction and background each scienfe is discussed under 
chapter. 
Muslim Spain also produced a number of Muslim 
scientists who started, their activities in these fields 
from almost the middle of the 10th century A.D. and 
continued their endeavours till the fall of Muslim rule in 
the country in 149? A.D. The exact number of the scholars 
produced by Muslim Spain and their contributions may never 
be known as a huge material of historical importance was 
destroyed by the Christian rulers of Spain who succeeded the 
Muslims. 
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It is worthy of note that the role of Islam and its 
civilization in Spain is most significant and Muslims 
contributed in all the aspects of life throughout their rule 
of about eight hundred years. They had been wellknown in 
writing books on different topics, viz., history, biography, 
geography, agriculture, chemistry, botany, physics, 
medicine, and mathematics alongwith all their branches in 
arithmetic, geometry, algebra, trigonometry, surgery, 
pharmacy, as well as astronomy, music, poetry, prose and 
religious sciences as Quran, hadith, fiqh and tafsir. 
In the 10th and 11th centuries A.D. Muslim learning 
in the country reached its zenith, schools and libraries 
were founded in the 10th century A.D. Sedgwick and Tyler 
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quote Hume (pp. 102 and 109) as: 
...the schools and the libraries were 
famous throughout the world; Science and 
learning were cultivated and taught as 
never had been before. Jews and Muslims, 
in the friendly rivalry of letters, made 
their country illustrius for all times by 
the production of their study ... The 
schools of Cardova, Toledo, Seville and 
Saragossa attained a celebrity which 
subsequently attracted to them students 
from all parts of the world. 
thousands of schools and colleges were running and thousands 
of teachers were teaching during the Muslim rule in Spain. 
In the 12th century A.D. there were one thousand schools 
3. Sedgwick and Tyler, op.cit., p.196. 
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and colleges and more than ten thousand teachers in Cardova 
(Qartaba) only, and some of the scholars wrote hundred or 
4 
more books and created great inventions of science. The 
Universities of Granada (Gharnata) Valensia (Blansia), 
Cardova, Seville (Ishbilia) and Toledo (Talitala) were the 
great centres of learning. Spain is the scene through which 
almost all the works may they be of the Arabs, the Greeks or 
the Hindus were transmitted to Europe. 
It has the fertilized soil which produced a number 
of great scholars in various fields. Al-Qali (901-967 A.D.), 
a professor of Cardova University was one of the great 
scholars. Al-Zubaydi (928-89 A.D.) of Seville and al Suyuti 
were among those who were grammerians and linguists. The 
field of literature produced a great man, Ibn 'Abd-Rabbih 
(860-940 A.D.) at Cardova. Ibn Hazm (994-1064 A.D.) 
belonged to the group of great thinkers. Ibn Zaydun 
(1003-1071 A.D.) contributed to the field of poetry. 
Ibn Khaldun (1332-1406 A.D.) and ibn al-Khatib (1313-1374 
A.D.) were such great historians whose works are still the 
guides for the purpose of research in the field of historio-
graphy. Al-Idrisi (1099-1166 A.D.) was one of the- many 
great geographers in the Muslim world. Ibn Zuhr (1091/94 -
1162 A.D.) and ibn Zahrawi (d. 1013 A.D.) were two grest 
4. Rashid Akhtar Nadvi, (nd), Musalman Andalus Mayn, 
p.746. 
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surgeons and al-Ghafiqi was famous as a botanist. Similarly, 
ibn Rushd (1126-1198 A.D.) ibn Maymun (1135-1204 A.D.) and 
ibn Tufayl (d. 1185 A.D.) were great philosophers. Among 
the biographers, ibn al-Faradi (962-1013 A.D.) was a 
prominent scholar. 
CHAPTER - I 
MEDICAL SCIENCES 
11 
Medicine is the most important branch of learning 
for the existance and welfare of the living being that 
include both the human being and animal life. Since all the 
living beings have to face a large number of diseases, they 
need their treatment with various remidies. With the 
development of culture and civilization of mankind, man has 
been trying to remove his problems that includes the cure of 
the diseases also. In the beginning they did not have 
their houses to live, food to eat and clothes to wear. With 
the passage of time they arranged for themselves the 
necessary requirements that was not possible in the earlier 
period after their existance. They had to depend on the 
caves for the shelter and for his safety from the chilly 
cold in the winter season, harsh summer and also from the 
rains. He also had to depend upon the fruits as his food 
and leaves in place of their clothes. 
The scholars are divided into two groups so far the 
beginning of the field of medicine is concerned. According 
to first, the existance of the world and medicine are 
ancient and from the very beginning. They say that it has 
been the need of the man since his existance. The other 
group thinks that this branch of learning is accidental and 
says that because of eating some such roots, fruits, leaves 
and other things while suffering from some disease he got 
well. This group was further divided into two sub-groups. 
12 
One of them supposes its beginning with the assumptions and 
experiments. The other says that its beginning was possible 
because of "Wahi" and "Ilham" which, later became more 
popular. Most of the Greek scholars including Galen, Plato 
and Hippocrates recognise this view as more correct. On the 
other hand two important students of Hippocrates (Buqrat), 
Felos and Asalis were against this view. They say that the 
existance and the beginning of this field is not possible 
2 
without the efforts and experiments of the man. Various 
major religions and civilization believe that it has been 
sent from the Sustainer of the world. They give various 
views according to their own religions. The jews, in this 
regard say that Allah had bestowed the knowledge of medicine 
on Moses (Ar. Hazrat Musa, the prophet of Allah, peace be 
upon him). The Asa'ibs think that it was spread from 
Haikals, their worship houses and their religious heads, and 
kahins received this knowledge from Lord of the Universe. 
The Zhoroastrians say that four books were given by our 
Lord to Zhoroaster, of which one was of medicine. According 
to Hindus the Ayurvaidic system of treatment belongs to the 
Vaids and the Vaids are the books of the sky. Islam gives 
quite different view from the views of other religions and 
1. Agha Ashraf, Tarikh-e-Tibb w.d. Lahore: Shaikh Mohd. 
Bashir and Sons, p.4. 
2. Ibid. 
13 
civilizations. The Ulamas and Muslim physicians are 
determined on its existance and beginning on the basis of 
3 
thinking, efforts* experiments and observations. Neverthe-
less, some Muslim physicianr think and believe on other 
theories. They include Abu Jabir, a physician of Maghrib 
and Shaikh Muwaffiq al- Din As'ad bin Ilyas who narrates 
from ' Abd Allah ibn 'Abbas that Sulayman (peace be upon him) 
4 
was also expert of the medicines. He used to find out the 
benefits of the roots,leaves and trees from them and used to 
write them for the record. On the question, "when the man 
was firstly involved in diseases"? Dr. Dobais is credited 
to discover it from the bones that he found in the island of 
5 
Java. His research is said to be that which gives the 
report of the earliest period. After that, according to 
Agha Ashraf, various diseases are found in the stone period. 
Muslim point of view in this regard is that the first 
physician and man on earth was Adam, the prophet of Allah 
(P.B.U.H.). This was followed by Shith (P.B.U.H.), the son 
of Adam (P.B.U.H.) and another prophet of Allah. However, 
different traditions are there of different religious groups 
and civilization who suppose their prophets as the inventor 
of this science although it could be recognized in a 
complete science after thousands of years. 
3. Ibid., p.5. 
4. Ibid. 
5. Ibid., p.5. 
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The wore* Tibb has been derived from the knowledge of 
treatment. Different dictionaries give its different 
meanings that, of course, are much closer to each other. 
Arabic dictionaries describe the term as "to cure" or to do 
magic. According to some scholars of the field it is the 
science that find out the condition of health and the 
condition of sickness of the body. 
The science of medicine was categorised during the 
early Muslim period into various sections. "Ilm al-Adawiya" 
(The Science of Medicine), "Ilm-e-Kimiya" (The Science of 
Chemistry), "Ilm-e-Qarabadin". (The Science of Pharmacology), 
"Ilm al-Jarahat" (The Science of Surgery), "Marahim" 
(Ointment), "Ilm al-Tashrih wa-Munafe" (The Science of 
Phiseology and Anatomy and (Tibb-e-Jamaliyat) (the Science 
of beauty) were important fields of Medicine. The field of 
"Kulliyat" is also supposed to be very important branch of 
Tibb. It includes Pathalogy, hygiene, Symetology and 
diagonosis. The field of treatment and care were also 
divided into various categories. They include "Amrad 
al-Rijal" (the diseases men), "Qanun-e-Izdwaj" (The law 
of Married life), "Amrad al-Nisa'" (The diseases of. women), 
and "Amrad-e-Chashm" (the diseases of Eye)". 
The accidental treatment of various diseases are 
very important aspect of the development of the medical 
6. Ibid., p.8. 
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Science. In this regard a large number of events are 
recorded during various periods by a large number of 
physicians of various nations, races and civilizations. 
For example it was discovered that the opium and the poison 
of snake are antidote of each other. This was traced out 
when a person was given by some people so much amount of 
opium with which he might die but at the sametime he was 
7 
beaten by a snake and he got well. Similarly the snake 
itself is the antidote of its poison. 
Like the development of other sciences that was made 
by various civilizations, nations and religious groups, Tibb 
or the medical science was also contributed in different 
forms by about all the ancient and medieval societies. 
Among the ancient civilization are the Babylonian, the 
Egyptian, the Chinese, the Greek, the Indian, the Iranian 
and the Roman. The history observes that the Babylonian 
medicine began before 5000 B.C. In the very beginning they 
believed that when any god or god ess was angry with 
somebody he suffered with some disease and the patient, in 
the response, was laid at some public place and it was asked 
whether anybody knew his treatment. . If anybody suggested 
some treatment for him it was observed and after its 
successful results it was written and put in the neck of 
7. Ibn Abi Usaybiah, Uyun al-Anba' fi Tabaqat al-Alibba 
1882, Maktaba 'ah al Wahabiyah' Vol. II, p.5. 
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the gods. In this way different observations and 
experiments became the records in the form of manuscripts 
and the medical science, slowly but soundly developed and 
passed its journey. Because of these developments various 
medical institutions and hospitals were established in many 
cities of Babylonia. The Babylonian medicine exercised some 
influence on India and China. According to the author, the 
foundation of Chinese medicine was led on the medicine of 
9 
Babylonians. 
After the downfall of Babylonian civilization the 
centre of development of this science was shifted to Egypt 
and ;ater to China and India. In each area the field was 
contributed by various scholars and the process of 
development continued. All these three civilizations and 
especially the Egyptian medicine made its place in the 
history of medicine. 
The period when Egyptians started contributing 
medicine is traced back with different inscriptions and the 
books known as Babyras to 6000 B.A. In these books there 
was one, written by Athosis, the King of Egypt. In this 
period the field was thought to be the field of exploration 
and of Magic. Unlike the earlier period when in which the disease was 
thought to be because of the anger of the gods and godesses and the 
H. Agha Ashraf, op.cit., p.30. 
9. Ibid. 
10. Tbid., p.31. 
17 
people prayed them particularly the god of cure for their 
safety from the diseases, in the later period this field was 
developed very much, during which the treatment with roots 
and leaves was started after observations and experiments. 
It has also been reported that some of the physicians were 
much distinguished and experts in some particularl fields. 
The Chinese think that the medical science was 
started in China and the first man to introduce medicine was 
12 Huang Ti, the king of China in 3687 B.C. In this regard 
it might be possible. Because of his influence, the king 
called some physicians to China from Babylonia or imported 
some medicine or work from there and then presented the 
medicines before the country. With the development of this 
science in the fields of plant medicine alongwith Zoological 
and Geological medicines, various rules for treatment were 
made. According to the reports, these people were not 
familiar with the surgery. The specialization of Chinese 
physicians is in the field of Aquapuncture. 
Like the Egyptians the patients were treated by the 
Greek Clergymen who supposed Asqalibeus, a pupil of Idris, 
the prophet of Allah as the Lord of the cure and worshiped 
him in the temples. They cured the patients by lying them 
in a special room of some temple. These temples were 200 
in number in various parts of Greece. Among them the temple 
11. Ibid 
12. Ibid., p.32. 
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that was built on a hill at Athens was most important. In 
the dream he used to see the god who proposed the treatment 
from him. After he got quite well he used to mention it on 
the golden or silver plates that became the record for 
future. In the later period they cured the patients with 
the real medicines and the sleeping in the temples and 
dreams remained only the tradition of the Greek society. 
After Asqalibeus Pythagorus paid his attention towards the 
development of this science but was succeeded for some 
extent. It was more developed during the later period. The 
compilation of medical works were started from the period of 
Hippocrates (Buqrat) . He not only compiled various earlier 
works but wrote a number of works on various branches of 
medicine. The Greeks contributed to the field more than 
the others. Among the physicians whose contributions are 
supposed to be the most important were. Aristotle, 
Dioscorides and Galen. Apart from these there were a large 
number of physicians who became famous for their writings 
and contributions. The Greeks, unlike the others, are 
credited to introduce their own method of treatment, known 
as "Unani Medicine" and this system is still prevailing in 
various parts of the world. It is worthy to mention, in 
this regard that Galan is credited to present this science 
with his writings in its complete form. He made a large 
number of observations and experiments in Surgery, medicine 
and composition of medicines. 
19 
The system of treatment of Hindu medicine is called 
Ayurvaidic (Science of cure). It is supposed by the Hindus 
that it was revealed on Brahmaji who was the first 
. . . 13 physician in the Hindu civilization. Hindus, following 
their predecessors developed it and wrote some valuable 
works some of which were later translated into Arabic and 
used by the Muslims while writing their works. Dakshin Indr 
Maharaj, Charak, the writer of Charak Sanghata, 
Dhanomantari; Sharat who wrote Sharat Sanghta; Vag Bhat, 
the writer of a work of the same name; Madhu Acharya, 
Sarang, Kanka, Sanjahal, Shanaq, Judar, Manka, Asya Karak, 
Rag Bhat and DevDas were those great scholars of this field 
who not only led foundation of this science in India but 
14 developed its various branches. Muslim physicians not 
only got acquainted with their works after translating them 
into Arabic and Persian languages and used them in their 
writings, but they also took a large number of medicines 
from Ayurvaidic. 'The translation of Hindu medical works 
into Arabic was started in the period of Caliph Harun at 
Rashid (786-809 AD) when he called some Hindu scholars 
including Kanka to Baghdad. 
Because of the geographical situation, Iran has 
played an important in the development of this science for 
13. Ibid., p.33. 
14. Ibid., pp.33-34. 
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being a closer centre of various civilizations due to which 
it was more benefitted than others by the developments of 
medical science of those civilizations. Since its rulers 
ruled on a vast part, there were many centres of studies of 
this science including that of Jundishapur. After the invasion of 
Iran by Allexandar (Sikandar) all the works were destroyed. 
So, one may not consider their advancement in the field. 
However, the ancient book of Osta shows that they were far 
advance and much dependent on the roots and leaves which 
always had favourable climate to be grown. Because of 
the availability of a large number of plants useful for the 
purpose of medicine the people of Iran considered no 
disease that might be left uncured. The Iranian rulers 
also patronized the physicians both of Iran and of other 
countries also. These physicians from various countries 
were invited to Iran by the rulers and honoured and 
given all types of facilities. Kanzyas, an eminent 
physician was also attached to the ruler's court and was 
17 patronized by the ruler of the time. Following the 
Iranians, Muslims also established their first centre to 
promote medical science at Jundishapur and it introduced 
various important Muslim physicians like Abu Zakaria al-Razi 
and Abu 'Ali ibn Sina. 
15. Ibid., p.34. 
16. Ibid 
17. Ibid 
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The Roman were also, in the very beginning, the 
superstitious people and their system of treatment was also 
based on the magic. But subsequently they imported the 
Greek medical science to Rome. Among the earliest who 
spread this science of the Greeks in Roman areas was 
Arkhaftus. Kalos is said to be the earliest Roman 
physician who compiled the history of medicine alongwith the 
principles of treatment. He also critically evaluated the 
18 
medical works of Hippocrales (Ar. Buqrat) and Alexander. 
On the diseases of the women, Sarnawees is credited to 
write an important book. Atinos, Arzijinas, platine 
(d. 79AD) who prepared a marvelous work of forty-five 
volumes, Kalu'dus who was the king of Rum and with rubbing 
his hands treated the patients and iKlapeus who treated the 
19 
patients after making them senseless were among the 
celebrated physicians of Rome. 
After the advent of Islam, Muslim Society also 
started contributing the medical science. Since Islam is 
the religion that encouraged its followers to seek knowledge 
Muslims, alongwith other fields like that of Quran, Hadith, 
Mathematics and Astronomy etc., studies the medical science 
also- There are various verses in Quran and various 
traditions of Prophet Muhammad (peace be upon him) that show 
the usage of many fruits, vegetables, stones, honey, birds, 
fishes, minerals, milk and others as the medicine and the 
18. Ibid., p.35 
19. Ibid 
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means to cure different deseases although they have not 
mentioned as the medicine directly. They also felt its need 
when they conquered various other countries. Allah has 
mentioned the fig and olive in Surah "wa'l-Tin". He owes, 
the grapes, vegetables, dates and olive in Surah '"Abasa" 
and Camphor, iron, perks and other stones in different 
Surahs of Quran. Similarly various things useful for the 
mankind are mentioned at different places with which Allah 
shows his love with the mankind. 
Prophet Muhammad (peace be upon him ) head also 
mentioned various things to cure different diseases 
directly. In this regard his followers are directed by him, 
according to one tradition, not to go or leave the place 
where people are effected with some epidemic. The sunnahs 
of prophet are worthy of mention as far as the hygine is 
concerned. The washing of ones hand before having meal, the 
way of sitting while eating one's meal, to sit during 
drinking water and others are best examples of hygine of 
Prophet Muhammad (peace be upon him), which were proved by 
science in later days. He also stressed upon the benefits 
of the honey, saying, that it is beneficial for different 
diseases. A large number of books on the medicine of the 
prophet (Tibb-e-Nabvi) are written by the scholars. The 
field of surgery was also developed by preparing ointments 
for wounds and by the invention of their instruments as it 
became necessary because of continuous encounters between 
the Muslim and non-Muslims during the period of prophet 
Muhammat (Peace be upon him) and in subsequent periods. 
Nursing department may also be said to be introduced as many 
women companions of prophet Muhammad (peace be upon him) 
worked and served the injured soldiers in the battlefields. 
Among those nurses, the wife of the prophet, 'A'isha was 
included together with her own sister, Asma'. They also 
felt its need when they conquered various other countries 
and faced different kinds of diseases which they did not 
know after having settled in these regions. The contribution 
of Abbasid rulers specially al-Ma'mun is remarkable so far 
the beginning and the development of medical science in the 
Muslim World is concerned as he imported the available works 
from about all earlier centres of learnings and made 
arrangements for their translations with the establishment 
of Bait al-Hikmat (House of Wisdom) and invited the 
Christian, Jew, Syrian, Hindu and other scholars there. 
With the help of these arrangements and encouragements, 
Muslims very quickly got acquainted all the existing fields 
of learning and developed it to the higher extent. Among the 
early - scholars who translated the Greek works into Arabic 
language were Hunayn ibn Tshaq. Musa bin Khalid, Ishaq ibn 
Humayn, Thabit ibn Qurra, Masar Joya, Jorjus, Abu Yusuf al-
Bitriq and others. The Muslim period of the development can 
be categorized into three periods viz. the period of 
translation, the period in which most of the Muslims 
24 
followed the Greeks and the period of their own contribution 
to various branches of medicine. The third and last was 
the collection of Greek, Persian, Arabian and Indian medical 
sciences under this new collected medical science- Muslim 
scholars started researches to find out new diseases and 
invented their treatments in the new forms with the 
invention of new medicines. 
A large number of Muslim physicians flourished in 
different areas of the Muslim world. Ibn Abi Usaybiah gives 
a long list of the physicians who with their writings, 
researches, observations and experiments, contributed the 
various branches of medical science. In all important 
centres including Iraq, Iran, Syria, Egypt, Central Asia, 
North Africa and Muslim Spain various eminent physicians 
were borned, flourished, studied the medical science and 
contributed the field with their works. As Madaris 
21 . . . 
Nizamia played a significant role in educating Muslim 
Students, there were a large number of great madrasas in 
various cities of Muslim World prior to the establishment of 
these madrasas including Granada, Taledo, Seville, Cardova, 
Baghdad, Nishapur, Aleppo* Hints, Damascus and others. In 
these madrasas, alongwith other sciences the medical science 
was also taught in its proper system. 
?n. ibn Abi Usaybiah, Uyun al-Anba' fi Tabqat al-Atibba, 
pp. 1-8. 
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The development of various sciences in Muslim Spain 
was started in the 2nd half of the 10th century AD when 
Maslama al-Majriti (d.1007 A.D.) introduced the Rasa'il-e-
Ikhwan al-Safa' into Spain and his pupil, al-Karmsni 
spread them into various parts of the peninsula. Since then 
till the downfall of Muslim rule in Spain in 1492 A.D. this 
science gradually developed throughout the country. The 
scholars who flourished in Spain during Muslim rule there 
and contributed the field of medicine and got familiarity 
there as many of them worked under the patronization of the 
rulers of their periods are given below. 
Al-Zahrawi (936-1013) 
Abu'l Qasim Khalaf bin 'Abbas al Zahrawi was among 
the earlier Muslim scholars of Spain who devoted his 
attention towards theology and the natural sciences and 
especially towards medicine and pharmacy. He is credited to 
suggest and introduce some new systems of treatment. Along 
with these he surved as an important educator and 
psychiatrist. Hitti considers him as the greatest surgeon 
of the Arabs which indicates that he was the greatest both 
22 in the eastern and western Muslim world. 
Al-Zahrawi was born at Zahra near Cardova in 936 A.D 
in Arab migrated family to Spain (al-Ansar). Some of his 
22. P.K. Hitti, History of the Arabs, p.576. 
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forefathers is said to have come to Spain with the Muslim 
army that conquered Spain and settled here seeing the 
. . 23 prosperity and other opportunities. It is .an unfortunate 
matter that the biographical information of al-rZahrawi is 
not available. He, however, passed and most of his time in 
his native town where he practiced as a physician together 
with as the pharmacist and surgeon. Although he studied 
theology and natural science but due to this interest in 
and attachment with medical science he could not write any 
work on these fields. Tbn Abi Usaybiah is also unable to 
give more information about his life and contribution except 
that he was a great physician and he wrote an important work 
on the field entitled Al-Tasrif li-man 'ajiz 'an al-ta'lif , 
(An aid to him who is not equal to the large treatises), a 
work of great importance. The surgical part which is 
written in the last section was translated into Latin by 
Gerard of Cremona and subsequently its various editions 
were published at Venice in 14 97, at Basel in 1641 and later 
25 
on in 1778 AD. at Oxford. Though no information about his 
studies and teachers is available, it is, most probably, 
23. Sami Hamarneh, D.S.B., vol.XIV, p.584. 
24. Ibn Abi Usaybiah, op.cit., p.52 
25. P.K. Hitti, op.cit., p.557. 
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supposed with various other informations that he received 
his education of medicine under the guidance of some 
eminent scholars of Cardova. 
As ibn Abi Usaybiah mentioned he wrote a very 
important, informative and huge work composed of thirty 
volumes in the form of treatises. This work is said to be 
an encyclopaedia of medical science that gives a vast 
account of information of the subject. This work is said to 
have been completed in about fifty years that contained the 
experiences and observations of al - Zahrawi of this 
26 period. The work was completed in about 1000 A.D., only 
thirteen years before his death. Its importance and 
superiority over others is acknowledged from the words of 
Hitti, "It had its place for centuries as a manual of 
surgery in Salerno, Montpellier and other early schools of 
medicine. According to Sami Hamarneh, al-Zahrawi, along-
with medicine and surgery, also worked and wrote on 
midwifery, meteria medica, cookery and dietetics, weights 
and measures, pharmaceutical and cosmetic preparations, 
28 
medical chemistry, therapeutics and psychotherapy. He also 
gives technical terminologies in his Tasrif. Since in his 
period various sciences were mixed and were interrelated to 
26. Sami Hamarneh, op.cit., p.584. 
27. P.K. Hitti, op.cit., p.577. 
28. Sami Hamarneh, op.cit., p. 584. 
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each other/ he tried to separate various disciplines from 
medicine in the name of its specialization. Among such 
discipline were alchemy, theology and philosophy which were 
being mixed with medical science by various scholars of the 
field. It is, perhaps, because of the fact that the 
scholars of that period got acquainted with more than one 
sciences and used to become expert of these fields at the 
same time. In this way they might be able to corelate 
various sciences with each other. He disclosed that time 
was an important factor so far the healing art is concerned. In 
this regard he stressed on the reliance on nature keeping 
the fact in view that "time plays an important role in the 
29 treatment and cure of diseases". Important to note here 
is that he was not only an expert surgeon but also an 
introducer of various surgical instruments. As has been 
mentioned earlier that there was no differenciation of 
different branches of medicine and surgery, al-Zahrawi, at 
the same time was the expert surgeon of obstetrics, eye, 
30 teeth and other parts of the body. For the purpose of 
surgery he is credited to be the first to introduce a large 
31 
number of instruments for about all parts of the body. He 
discussed the lithotomy and became the first to practice it 
32 
on women. He recommended to remove the broken patella 
29. Ibid 
30. Ibid 
31. Ibid 
32. Ibid 
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with the surgical operation. According to the available 
information he was the first Muslim surgeon who introduced 
new and more better obstetrical forceps to operate the 
women. The other new surgical instruments that were first 
manufactured by al-Zahrawi are the probes, knives, scalpels, 
hooks of various shapes and designs, scissors » grasping 
34 forceps and long handled scrapers for good grip of teeth. 
Discussing eye and its deseases he described lachrymal 
fistula. For the purpose of operation of eye in various 
diseases he used pointed blade, speculums and hooks. He, 
not only described the lithotomy in its correct meaning but 
also mentioned about the instruments useful in the 
operations. For the purpose he introduced scops and 
lancets. In the words of Sami Hamarneh, "His illustrations 
of surgical instruments are the earliest known to be 
intended for the use in teaching and for demonstration of 
35 the method of manufacture." He is also a distinguished 
surgeon who, before all recommended several types of 
threads and catgusts for suturing the wounds and used 
plasters and bandages to recover fractures.* Al-Zahrawi not 
only described the hydatid cysts and other diseases but 
also treated the patients of these diseases with his vast 
33. Ibid 
34. Ibid 
35. Ibid 
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experience. Al-Zahrawi became much familiar in the west 
and came to be known as the most celebrated medical 
scientist for he treated a boy who was suffering from 
hydrocephally because of congenital defect caused by blocked 
37 drainage of cerebral fluid. 
Being a good educator and psychiatrist he devoted 
his writings on these fields. He discussed in his Tasrif 
the education and behaviour of the children, their etiquette, 
38 
school curriculum and academic specialization. As a 
psychiatrist he prepared such drugs that were based on opiurp 
and that induced the patient towards happiness and joy. 
After having the dose it relaxes the soul, dispels the bad 
thoughts and worries, moderates temperaments and also 
treated in other ways. As he preferred the medical 
education but was of the view that before this other 
sciences such as the study of languages including grammer 
and poetry, the Islamic sciences, mathematics, astronomy, 
logic and philosophy be studied. He had the same view as 
that of Hippocrates that man's life may be divided into four 
stages: The first stage upto twenty years, youth upto forty 
years adulthood upto sixty and above this age the man is 
39 
counted among old aged people. He stressed upon the 
36. Ibid 
37. Ibid 
38. Ibid 
39. Ibid 
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treatment with visiting the patient again and again. 
Because of this process the doctor might be able to diagnose 
the patient correctly and prescribe for him a perfect quantity 
of some particular medicine. In this regard he preferred 
the strong doctor-patient relationship with beside clinical 
4. 4 0 
treatment. 
Since al-Zahravi flourished in Spain he influenced 
the scholars of the west and exercised such influence that 
his work was translated into European languages by eminent 
scholars and translators of the West Gerard of Cremona who 
is credited to be the greatest translator of the west who 
translated a large number of mathematical' astronomical, 
medical and other works from Arabic into Latin, was among 
these translators. The other Christian western scholars 
were Rogerious Frugardi, Rolandus Parmensis, Arnald of 
41 
villanove and others. These translation works were used 
in various institutions of Europe as the text book and the 
main work on medical science. It is, therefore, he could 
not exercise so much influence on Muslim-East. His writings 
became the landmark for future physicians to guide and 
encourage them as he also emphasised on the importance on 
human anatomy and physiology. He, discussing the brain 
disclosed that it has three functions viz} memory, thought 
and imagination. 
40. Ibid 
41. Ibid 
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Al-Zahrawi, hence, was credited to be the greatest 
surgeon of the whole Muslim world who, with his writings 
and researches contributed the field to such an extent that 
it guided the later physicians and helped them to make 
efforts for further advancement of the science. Adward G. 
42 Brown only mentions him as the greatest surgeon. 
Ibn Juljul (b. 944 and d. 994 A.D.) 
Ibn Juljul was an important scientist and renown 
scholar of pharmacy and medicine, flourished in an early 
period of the development of science and literature in 
Muslim Spain. It was the period when the important 
scientific works of the east including the Rasa'il-e-Ikhwan 
43 
al-Safa' were being transmitted, translated and introduced 
into Muslim Spain. It was because of the economical 
satisfaction and prosperity of the people that resulted the 
wide spread establishment of schools, colleges, libraries, 
universities, academies and observatories. 
42. Adward G. Brown, Arabian Medicine (Translated' by 
Hakeem Syed Ali Ahmad Nayyar Wasity under the title, Tibb al-
Arab), p.126. 
43. Rasa'il-e-Ikhwan al-Safa' were the treatises written 
by a group of eminent scholars who were probably Isma'ili. 
They formed a high ranked brotherhood among themselves and 
kept their names hidden. They are fiftytwo in numbers, 
written on mathematics, education, science, natural bodies, 
rational sciences, theology psychology and shari'ah. 
33 
Ibn juljul is credited to be among the earliest 
Muslim physicians of Spain. His name was Abu Dawud Sulayman 
ion Hassan. He was born in Qartaba (Latin: Cardova) in 
332/9M that served as a great learning centre in the Muslim 
period. He was died in 384/994. He studied for a period of 
ten years, from his age of fifteen to twenty five under a 
group of Hellenist scholars who gathered around the monk 
Nicolas. This group was presided over by Hasday ibn Bashrut, 
a Jewish physician and vizir of Abdul Rahman III (ruled 
912-961 AD), the Umayyad Amir and later Caliph of Spain. 
Although he started receiving knowledge, in the first phase, 
of grammar and tradition in 343@954 but at the age of 
fifteen his attention was diverted towards medicine and 
within the said ten years he became an expert of medicine 
44 
and pharmacy. He was appointed as his personal physician by 
Caliph Hishan II (976-1009). 
Ibn Juljul was eminent physician and pharmacologist 
who not only wrote a number of works on medical science but 
produced students in the field. Ibn al-Baghunish was an 
important pharmacologist among his students. Among the 
surviving medical works of ibn Juljul are Tabqat al-Atibba* 
45 
wa'1-Hukama' (Generations of physicians and wisemen) ; 
44. A. Dietrich, E.I.,vol.Ill, p.755 and J. Vernet,n.S.B, 
vol.VII, p.187. 
45. This book was edited by Fu' ad Sayyid with the title 
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composed in 377/987 ; Tafsir Asma' al-Adwiya al-Mufrada min 
Kitab Diyasquridus (Exegesis of the names of the drugs from 
the book of Dioscorides which he composed during his stay at 
Cardova as the Caliph's physician in 372/982; Maqala fi 
Dhikr al-Adwiyah al-Mufrada Lam Yudhkurha Diyusquridus, 
Maqala fi Adwiyat al-Tiryaq and Risalat al-Tabyin fi ma Gha-
46 lata fihi ba'd al-Mutatabbibin. The book of dioscorides 
was first translated, according to ibn Abi Usaybiah, in 
Madina al Sahm in the period of Abbasid Caliph Mutawakkil 
48 by Istafan bin Basil from Greak into Arabic. From this 
translation ibn Juljul came to know the Arabic name of the 
drugs used by dioscorides. As is obvious from the names of 
the book ibn Juljul, alongwith the works on medicine wrote 
on the history of medicine. In his book Tabaqat al-Atibba' 
wa'l-Hukama* he wrote fifty seven biographies of physicians. 
49 They include according to J. Vernet the Eastern Muslim 
and non-Muslim physicians (Greeks, Muslims, Jews and 
Christians), African and Spanish physicians, classified 
46. A Dietrich, op.cit., J. Vernet, op.cit., Ibn Abu 
Usaybiah, op.cit. , vol. u , pp. 46-48. 
47. The real name of "Madinah al-Salam" is Baghdad. It 
is known with this name because it was called "the city of 
Peace". 
48. Ibn Abi Usaybiah, op.cit. , p. 46. (The book was 
later transmitted to Muslim Spain in the period of Abdul 
Rahman al-Nasir. 
49. J. Verlnet, op.cit., vol. VIII, p.187. 
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into nine generations. He discusses the biographies of 
Hermens I, Hermens IT, Hermens III, Asclepiades, Apollon, 
Hippocrates, Dioscorides, Plato, Aristotle, Socrates, 
Democritus, Ptolemy, Cato, Euclid, Galen, Al-Harith al-
Thaqafi, ibn Abi Runttha, Ibn Abhar, Masarjawayhi, Bakhtishu, 
Jabril, Yuhanna ibn Masawayhi, Yuhanna ibn al-Bitriq, Hunayn 
ibn Tshaq, al-Kindi, Thabit ibn Qurra, Qusta ibn Luqa, al-
Razi, Thabit ibn Sinan, Ibn Wasif and Nastas ibn Jurayh in the 
eastern physicians. Ibn Juljulwas the first author in the 
Western Islam to write on the biographies which is more 
51 
informative than of Tshaq ibn Hunayn (d.910-911 A.D.) of 
the East. Ibn Juljul wrote two works on the Materia Medica 
of Dioscorides, a Greek physician of importance. His 
Tafsir Asma* al-Adwiya al-Mufrada min kitab Diyusquridus is 
an important book, written in 982 A.D. in which he gives 
details and exegesis of the drugs mentioned in Materia 
Medica. He also discusses the diseases and their cure by 
these drugs. J. VerYiet calls it as "a text, quite often 
copied, on the vicissitudes of the Arabic translation of the 
52 famous Greek work [i.e. Materia Medica]." He completed 
the work Materia Medica by writing Maqala fi Dhikr al-Adwiya 
al-Mufrada lam Yudhkurha Diyusquridus. As the title of the 
50. Ibid 
51. Ishaq ibn Hunayn was the son of Hunayn ibn Ishaq 
flourished at Baghdad and both father and son worked in Bayt 
al Hikmah an observetory and centre of translation est-
ablished at Baghdad by the order of the Caliph at Mamun. 
52. J. Vernet, op.cit. 
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work shows his Maqala fi adwiyat al-tiryaq deals with the 
drugs of theriaca. He also discusses their characteristics 
and shows how these drugs counter and cure the poison. As 
has been mentioned earlier his last known work is Risalah 
al-Tabyin fi ma Ghalata fihi ba'd al-Mutatabbibin. It is 
important enough in the sense that ibn Juljul commented on 
the physicians who did not have complete knowledge in the 
field of medical science. He points out the errors 
committed by these physicians. He while dealing this 
corrected the errors. Albertus Magnus mentions another 
work of ibn Juljul in his book Sententies Antiquorum et de 
Materia Metallorum, bearing the title De Secretis. 
Ibn Juljul's familiarily was of course due to his 
books which must have been survived for a long period and a 
number of scholars must have been benefitted by his 
writings that seems to be through different sources. The 
unavailability of these books show that the later scholars 
either could not preserve them or like the other works they 
were put in any dark room that may come before us 
subsequently. It is also came to be known that ibn Juljul 
gave interesting informations about the translations of the 
works of an Alexandrian physician Ahran ibn A'yan (fl. 
seventh century) from Syriac into Arabic made by the order 
Uraar bin Abdul Aziz (ruled 717-719 AD) in his period. But 
what were the important informations in this book could not 
be known. 
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Ibn Samjun (fl. in the Ilhalf of 10th Century AD) 
Abu Bakr Hamid commonly known as ibn Samjun was a 
physician of considerable importance who was born, 
flourished and died in Muslim Spain. A short note about the 
life and work of ibn Samjun is given only in Uyun. 
No date of birth or death of ibn Samjun is reported 
by any scholar. Ibn Abi Usaybi'ah in this regard only says 
that he was living during the period of Mansur al-Hajib 
53 Muhammad bin Abi 'Amir and wrote his work on medicine in 
54 this period. His work on medicaments bears the title 
Kitab al-Adwiyah al-Mufrada. Another book of ibn Samjun is 
Kitab al-Aqrabadin. 
In his book Kitab al-Adwiya al-Mufrada (which J. 
Vernet writes with the name al-Jaroi* fi'1-Adwiya 
al-Mufrada ibn Samjun mentioned the names of the herbs in the 
alphabetical order that were used in ancient Semitic times. 
He, alongwith this describes the plants and their properties 
for the usage as medicines and gave quotations of the works 
of Dioscorides, Galen, Abu Hanifa Dinawari, Paul Aegina, 
Ahron bin A'yan, ibn Masawayh and others. He, apart from 
thisj gives information of mandrogora and describes its 
anaesthetic properties. He was died in Cardova in the 
beginning of the 5th/llth century and before his death, it 
53. He was an Dmayyad ruler of Spain who succeeded 
Hisham n on the seat of Caliphate and ruled from 976 to 
inn? AH. S.M. Imamuddin says in his" A Political History of 
Muslim Spain" that he was the last great and powerful caliph 
of the Umayyds of Spain. 
54. -[bn Abi Usaybi'ah, op.cit., vol.IT, p.5?. 
5 5 . .T . Vprnof V T _ TT^T T T T ^ OOQ 
38 
is said that he rewrote the medical work of Dioscorides in 
Arabic language in the same city. 
Abu Marwan ibn Zuhr (d.470/1078 AD) 
Abu Marwan Abd al-Malik bin Muhammad bin Marwan bin 
Zuhr al-Iyadi was a scholar of Quranic sciences, Fiqh and 
above all medicine. He was a member of Banu Zuhr family 
whose ancestors migrated to Spain from Arabia in the 
4th/10th century AD. Since he belonged to the Iyad tribe so 
he and all his ancestors were called Iyadi after the name of 
the tribe. At first his ancestors settled in Spain al Jafu 
Shatiba (Jativa), situated in the east of Spain. Because of 
their eminence in the field of learning they enjoyed high 
rank in the society and received much concessions and favour 
of the ruling class. Ibn Khallikan also praises this 
family mentioning them as 'ulama', Rausa (Ru'asa'), Hukama' 
57 
and Vizirs. Because of the prosperity and facilities 
which they availed, the member of this family got chances to 
work and contribute to different sciences by their writings 
and researches. 
Abu Marwan ibn Zuhr started receiving the knowledge 
of Islamic Science since his boyhood. Very soon he was 
56. Ibid 
57
• Cf. Ibn Khallikan, by R. Arnaldez, E.I., vol. TTT, 
p.97fi. 
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wellversed in different fields of Islamic Science 
especially in Qur'anic Sciences and in fiqh. It is, because 
of the fact that his father, Muhammad was also a 
distinguished scholar of these fields. Unfortunately the 
names of his teachers are not known. Since he was also 
interested in other fields of knowledge, he, for performing 
pilgrimage left Spain and went to Qayrawan from where he 
visited Cairo. There at Cairo he stayed for a long time to 
study medicine. It seems that perhaps, he left Spain in 
pretext for visiting the holy places for pilgrimage and that 
his main purpose was to receive the knowledge of medicine. 
There are different opinions of different writers regarding 
his visit to the east. Arnaldez quotes ibn Khallikan 
saying that he first visited Baghdad and then in his return 
58 to Spain stayed at Cairo from where he went to Qayrawan. 
After his return to the Iberian peninsula he stayed 
at Daniya (Denia) as he was received with a warm welcome by 
its ruler, Mujahid who requested him to live in his capital. 
There he got much familiarity and it is said that his fame 
59 
spread to all the provinces in the peninsula. 
Abu Marwan Abdul Malik ibn Zuhr is reported to 
forbade the hot baths (flammam). He discussing this says 
that they [the hot baths] had a poisonous action and that they 
58. R. Arnaldez quotes ibn Khallikan in his article in 
Encyclopaedia of Islam, vol.Ill, p.976. 
59. R. Arnaldez, op.cit. 
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interfered with the composition of the humours. After a 
long stay and practice as a physician at Denia he died in 
about 470/1078. Scholars had different opinion about place 
of his death. Some like ibn Khallikan and ibn al Abbar say 
that he was died at Seville . 
However, it is quite clear from all reports that he 
was an important physician of his time who, with his obser-
vations gave various new views regarding the safety of 
health and with his treatments got familiarity in the 
whole Spain. Though no work of Abu Marwan ibn Zuhr is 
reported to be written but his eminence in the field is 
quite obvious from the writings of the important writers 
like ibn Abi Usaybi'a, ibn Khallikan and ibn al-'Abbar. 
At the same time it is very unfortunate fact, perhaps due to 
lack of information, that no detailed reports of his works 
are available. 
Abu'l - 'Ala' Zuhr 
Abu'1-'Ala* Zuhr bin 'Abd al-Malik bin Muhammad bin 
Marwan bin Zuhr al-Iyadi was another member of Banu Zuhr 
family. He is also credited to work both on Islamic 
Sciences and medicine and got much honour in the society. 
Abu'l-'Ala' Zuhr was born in Seville. Though his 
exact date of birth is not known, he might have been born 
60. Ibid 
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around the mid 11th century A.D. for reports say that his 
father, Abu Marwan ' Atad al-Malik was died in about 
470/1078. Following the tradition of his learned family 
he, for the sake of knowledge went to Candova at his younc 
age. In the great mosque of Cardova he started his studies 
under Abu 'Ali al-Ghassani. From this teacher of him Abu'l 
'Ala' Zuhr was taught the basics of Islam and Qur'an. Later 
Abu 'Ali al-Ghassani advised him to study the science of 
Hadith under Abu Bakr Mufawwaz and also under Abu Ja'far 
ibn ' Abd al-'Aziz. He also came into contact with Abu 
Muhammad 'Abdullah bin Ayyub and heard that category of 
hadith from him which was transmitted by the muhaddithin in 
62 
a chain (Al-Hadith al-Musalsal fi'l Akhdh bi'l-yad). 
As he was a distinguished scholar of belles letters (Adab), 
he always remained in contact with the great scholar in the 
field, al-Hariri, the writer of Maqamat. 
Abu'l-'Ala' Zuhr was much interested in medical 
Science as he received its knowledge since his childhood. 
First teacher of this great physician was his own father, 
Abu marwan 'Abdul Malik who taught him medicine. R. 
Arnaldez quotes ibn al-Abbar who praises him saying that he 
was far advance and more efficient in this field than those 
61. R. Arnaldez F.I. vol.Ill, p.976 & G. Sarton, 
Introduction to the History of Science, vol.11, part I, 
p.231. 
62. R. Arnaldez, E.I., vol. Ill, pp. 976-977. 
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who preceded him. ~ It is, therefore, because of his vast 
knowledge and wisdom he showed in the treatment the people 
of Maghrib who recognised him and his family the most 
learned scholars of this field. Various stories were told 
64 
about them and their achievements. Due to his familiarity 
in the field he was given the patronage by Mu'tamid bin 
'Abbad, the last 'Abbadid King of Seville (ruled:1068-
1091) irrespective of the fact that he was a strong 
supporter of Yusuf bin Tashfin, the Almorabit ruler of North 
6 5 
Africa and later, of Muslim Spain in 479/1086. He also 
worked as the vizir of either the 'Abbadids or the Murabitun 
and proved himself, according to sources a good adminis-
trator. After a long enjoyment of the favour of various 
rulers and the honour from the common people for his 
practice in the field, he was died in 525/1030 at Cardova 
from a 'naghla', an ulcer which according to different 
scholars a disease the pus of which is ichorous in that part 
63. Cf. Tbn al-Abbar, Mu' j am by R. Arnaldez, E. I., 
vol.Ill, p.977. 
64. Ibid 
65. C.E. Bosworth, The Islamic Dynasties, Edinburg Uni-
versity Press, Edinburg, p.29 and G.Sarton, op.cit 
66. Abu'1-'Ala' ibn Zuhr was patronized by the Murabit 
ruler Yusuf bin Tashfin who ruled North Africa and Spain at the 
same time in the later 11th century AD. He was also patro-
nized by the 'Abbadid ruler, Mu'tamid bin 'Abbad who ruled 
at Seville from 104? to 1068 AD and was much influenced by 
him due to his knowledge and expertise in medical sciences. 
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witnesses of those drugs which were mentioned by Hunayn ibn 
Ishaq which were refuted by ibn Ridwan. Ibn Zuhr also 
presented the solutions of the doubts through his vast 
knowledge and experiments in the field which were pointed 
out by al-Razi of the books of Galen (Ar. Jalinus). He 
devoted a complete book concerning these doubts and their 
solutions that entitled Kitab Hall Shukuk al-Razi 'Ala Kutub 
Jalinus. Abu"1-'Ala" Zuhr refuted al-Qanun of ibn Sina at 
some places and devoted a complete treatise, Maqala fi'l-
Radd "ala Abi 'Ali ibn Sina... (Treatise refuting ibn Sina) 
in his book, Book of Simple Medicaments. This book was 
introduced into Maghrib and Spain in his period when a 
69 
merchant from Iraq brought it and presented it to Ibn Zuhr. 
He/ discussing this pointed out the faults made by ibn Sina 
and gave the right version in this regard. While going 
through the treatise of Ya'qub bin Ishtaq al-Kindi, he 
thought of its expansion. He,then fulfilled his desire by 
the expansion of this treatise under the title Maqala fi'l 
bastihi li-Risalah ... al-Kindi fi Tarkib al-Adwiya. The 
last book which is also of considerable importance is Kitab 
al-Nuqat al-Tibbiya (The book of delicate medical 
questions). R. Arnaldez quotes G. Colin saying that this 
indicate the work which he has edited under the title of 
69. Ibid 
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Tadhkira. He further says, "It is a brief treatise 
written for his son, in which each nuqta is introduced by 
71 tadhakkar (remember). 
Abu'1-'Ala' Zuhr was such a great and experienced 
physician whc got familiarity through his treatment with 
diagnosing the disease by examining urine and with the help 
72 
of pulse. He, like the other physicians of his time and 
also before him did not ask the patients about their 
problems. Earlier it was the practice of Arab physicians 
to find out from the patients about their forebearers and 
ancestors before their treatment. They also used to observe 
the conditions and atmosphere before the treatment under 
which those patients lived. Some scholars criticized him 
for this new method and for abandoning the old system of 
asking from patients about their diseases. It is said that 
due to his own researches he had some such extraordinary 
medicines that were not common among the physicians and 
73 these were the wonderfully efficacious medicines. Seeing 
so many faults he did not reliy completely upon the book of 
Ibn Sina, al-Qanun and used it only for his prescriptions. 
70. R. Arnaldez, Encyclopaedia of Islam, vol.Ill, p.977. 
71. Ibid 
7?. Ibid 
73. Ibid 
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He, at the same time, also did not completely refute it as 
he made refutation only of his book on simple medicaments. 
He used medicines with full precaution while treating his 
patients where as he accuses his contemporaries and earlier 
physicians for not using sufficient precautions that 
74 
sometime caused harm instead of relief. In this regard he 
showed the errors of the medical practitioners for 
restoring their equilibrium of temprament while prescribing 
medicines based on humour and therapeuties based on the 
qualities of the remidies. He, in his treatment, while 
prescribing a dose, removed all the reactions that might 
occur in future. He, while discussing it, disclosed that 
the correct strength of medicine should be given that 
should be in proportion to pathogenic tendency (bi Qadr 
75 dhalik al-mayl). His system of treatment was simple as he 
practiced, and stressed upon using the simple or composite 
remidy starting with the lowest degree of it (fi awwal al-
76 darajat al-ula) . He was of the view that the strength 
might be increased according to the result of the earlier 
medicine. He exlaimed those who did not take precautions 
and push the people towards their deaths. He was in favour 
74. Ibid 
75. Ibid 
76. Ibid 
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to mix the remidy with those substances which could help the 
remidy to treat the diseased organ on the one hand, and on 
the other these substances remove the side-effects that 
77 
might be possible with the use of the remidy alone. He 
further stresses that the care should be given while mixing 
these substances to the original medicine without being 
hurried in this procedure. 
In this way he contributed the medical field by 
introducing some new methods of treatments and stressing 
upon the precautions to which, perhaps none or a very few, 
before him were aware and paid attention. This helped the 
later physicians to practice in better manner and guided 
them to a new direction in this field. 
Abu Marwan Abd al-Malik bin Abu'l - 'Ala* Zuhr 
(d. 557/1161 A.D.) 
Abu Marwan 'Abd al-Malik bin Abi'l-'Ala' Zuhr was 
another member of Banu Zuhr family who, following his 
ancestors worked as a physician in Muslim Spain. As is 
obvious from his name he was the son of an eminent scholar 
of medicine, Abul-'Ala' Zuhr who not only got familiarity 
in Spain but in other parts of Muslim world and in Christian 
Europe also. In the words of Sarton, "Among the many 
77. Ibid 
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distinguished physicians of Muslim West, he was by far the 
greatest; he was also the most famous physician of his 
78 
time, not only among Muslims, but in Christiandom". 
Abu Marwan ibn Zuhr was born in Seville but his date 
of birth is not known. Arnaldez, quotes G. Colin who, with 
the help of some indications gives his dates of birth in 
between 484/1092 and 487/1095. Like other members of his 
family, alongwith the education in the field of medicine he 
received knowledge of Arabic literature and jurisprudence 
and got expertised in these fields. He started his early 
education in the medical field at an early age under his 
father, Abu'1-'Ala' Zuhr. So he inharited the knowledge of 
his father being his son and the pupil as well. No more 
account is available describing his detailed biography 
except that he came into contact with different rulers and 
sometimes received favour, facilities and wealth from them, 
while at some other occasion he fell into disgrace that led 
to his imprisonment. Like other scholars he did not visit 
to the Eastern Muslim countries. He only made journey to 
North Africa and lived there for sometimes. It was Ibrahim 
bin Yusuf bin Tashfin, the Almorabit ruler to whom he first 
of all came closer and later on joined his service and 
78. G. Sarton, op.cit. , vol.11, part I, p.232. 
79. R. Arnaldez, op.cit., p. 977. 
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enjoyed a luxurious life with full favour and facilities 
needed by him for his study and research. He wrote for this 
ruler a book entitled Kitab al-Iqtisad fi Islah al-Anfux wal 
Asjad or according to ibn al-Abbar, quoted by Arnaldez, 
80 Kitab al-Iqtida'. As the sources relates / this book was 
completed in 515/1121. He was so geneous physician that in 
his early youth he got so much familiarity that enabled him 
to work under the patronage of the Morabit ruler/Ibrahim bin 
Yusuf bin Tashfin. He wrote a book on medicine at an age, 
81 from twenty six to twenty nine years. When Marrakush was 
captured by 'Ali bin Yusuf bin Tashfin he was put into 
prison by the new ruler. Its cause is not described by any 
writer. He also lived under the patronage of Almohad ruler 
'Abd al-Mu'min. During his stay at Almohad court he cured 
the ruler, 'Abd al-Mu'min successfully as he was suffering 
from some intestinal problem. Despite the ruler was not 
in favour of the purgative treatment, the physician was 
successful by making the ruler eat the grapes after mixing 
82 
them with purgative drugs. Later on he was appointed by 
'Abd al-Mu'min as his vizir. As he was the contemporary of 
ibn Rushd who was himself the physician of high caliber, 
80. R. Arnaldez, op.cit., p. 977, G. Sarton, op.cit., 
p. 232. 
81. R.Arnaldez, op.cit 
82. Ibid 
50 
both the scholars became friends and they studies the 
subject together. Sometimes they worked on the field so far 
the experiments and preparation of drugs is concerned. Ibn 
Abi Usaybi'ah mentions a story regarding the death of Abu 
Marwan ibn Zuhr saying that he predicted to a friend namely 
83 
al-Far, that he would die of "Shanaj" because he had 
eaten a large number of figs. His friend replied that he 
would not die of this disease because he has not taken too 
much and that he would die of a "naghla". Both of them 
proved to be correct as "Shan<aj" became the cause of 
84 
"naghla". Another story of his treatment of a person who 
had enormous belly and suffering from intestinal trouble, is 
narrated and became much familiar. The person, according 
to the story, drank the water that was not clean. He, then 
broke the pot of water and saw a frog which was there in the 
pot. He fell ill because of this event. 
Many important books are reported to have been 
written in medical science by Abu Marwan ibn Zuhr. Most 
important of these is Taysir fi'l - Madawat wa'l - Tadbir 
(Practical manual of treatments and diets)whichwas written 
85 
according to Arnaldez between 1121 and 1162. It is a 
treatise which is written by the writer on therapeutics 
(Tibb) and prophylaxis (Rutba) which, according to ibn Rushd, 
B3. A kind of stomach problem in which one feels severe 
pain in his intestines. 
84. Ibn Abi Usaybiah, op.cit., p. 67. 
85. R. Arnold op.cit , 978. 
51 
is best of all other works written in this field. The book 
is divided into thirty equal sections having the intention 
that the Qur'an was divided into thirty sections. Of these 
thirty sections fifteen are lost while fifteen are survived. 
Ibn Rushd also praised the Taysir and pointed out its 
practical applications and simultaneously underlined the type 
of medicine used by him which, according to him, was less 
86 
a general science than a very practical art of healing. 
This book was written by him on the request of this friend 
87 
and admirer of his knowledge and works. The author, in 
this book, before all, gives the general introduction and 
defines the tibb and rutba and distinguishes between the 
medicine of body and the medicine of the soul. According to 
him there are three kinds of souls: The rational, in the 
88 
brain; the animal, in the heart; the natural, in the liver. 
He also disclosed that the later two are subordinated to the 
first. He, in the book [Taysir] discusses various organs 
and reviews their treatment. He, for the purpose starts 
with the tongue and then took under discussion other organs 
of the human body. Alongwith these discussions he 
gives a descriptive account of all the existing ailments 
86. R. Arnaldez quoting Ibn Rushd writes in his article 
in Encyclopaedia of Islam, vol. Ill, p.978. 
87. G. Sarton, op.cit. , p. ?32. 
88. R. Arnaldez, op.cit. 
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known to him from head to feet, their causes and then their 
89 treatments. In continuation to his father he stressed 
more on practicals and discovered some new diseases. Among 
the new discovered diseases by Abu Marwan ibn Zuhr were 
mediastinal tumours (al-Awram Allati Tahduthu fi'l - Ghisha' 
Alladhi Yaqsim al-Sadr Tulan), Pericardial abscesses (Awram 
Ghisha' al-Qalb), intertinal erosion, paralysis of pharynx 
90 
and inflammation of the ear. His excellence in the field 
of medicine and especially of the surgery may be recognized 
from the fact that he recommended tracheotomy and artificial 
feeding via the aesophagus or the rectum. In this regard 
91 he stands to be the first to recommend this new surgery. 
At the same time he discloses the marsh vapours and its 
harm for the human being. While discussing the scabies he 
pointed out and described the agent of this disease who, in 
this regard also, was among the physicians of the first rank 
9? 
and of the first group. He, being a Muslim stressed upon 
the fact that the medicine would care the patient if Allah 
wills otherwise no medicine can treat a patient. He advised 
his son, Abu Bakr Muhammad bin ' Abd al-Malik, known as 
al-Hafid to try new remedies to cure the malady he was 
89. Ibid 
90. Ibid 
91. Ibid 
92. Ibid 
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suffering. It is, because of the faith that if Allah wills 
to cure his illness with the new medicines/ He would do so 
and no medicine had the power to cure without His will and 
93 decree. Another important book regarding the foods and 
their usefulness is Kitab al-kghdhiya (Book of foods) which 
was written between 1130 and 1162. In this book he also 
discusses various diets with condiments and the preparation 
of the food keeping in view the usefulness and harm for the 
people. In this book he discusses the water to drink and 
other drinks and stresses upon the purity of water. This 
book was composed by the physician for the Muwahhid Caliph, 
' Abd al-Mu'min (rule 1130-1163 A.D.). While discussing with 
the diet he always considered the reason, favourable or 
94 harmful for the people. He disclosed various drugs the 
usefulness of various stones and described a large number of 
hygienic principles. Another book regarding the rules and 
formulas was written by him under the title ' Jami'. He 
wrote a book for his son, Abu Bakr that entitled Kitab al-
Zina (Book of Emballishment). This book is written by him 
on purgatives. A treatise on the disease of kidneys is also 
written by him that clearly shows that he was well aware of 
the kidney problems. It is also at the same time that he in his 
93. Ibid 
94. G. Sarton, op.cit., p.232 
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treatise Maqala fi 'ilal al-Kula described the treatment 
and medicines used by him. Abu Marwan ibn Zuhr wrote a 
letter to a doctor who used to live in Seville describing 
the diseases of white leprosy and pityriasis and perhaps the 
remedies to cure them. This letter has also been compiled 
in the form of a treatise under the little Risala fi ' illatay 
at Baras wa'l - Bahaq. Another book, Tadhkira is also 
included in the list of his books and treatises but there is 
some doubt in ascribing this work to Abu Marvan ibn Zuhr. 
Ibn Abi Dsaybi'ah had ascribed this work to Abu Marwan 
while Arnaldez quote's G»Colin that this work was written by 
95 Abu'l - 'Ala', father of Abu Marwan. ^n important work, 
Kitab al-Iqtisad fi Islah al-Anfus wa'l - Asjad is also said 
to have been written by him which he started according to 
the reports in 515/1121. This name is not included in the 
list of ibn Abi Usaybiah as he mentioned only six works. 
Three of these works, Taysir, Kitab al-Iqtisad and Kitab al-
Aghdhiyah are survived. Sarton, discussing this book, 
supplies some of its important informations. According 
to him this book which was completed in 1122-23 is a summary 
of therapeutics and hygiene which he composed for the 
benefit of lay readers. The account shows that it remained 
95. Ibn Abi Usaybiah, op.cit. , p. 67, & H. Arnaldez, 
op. cit. . 
96. Sarton, op. cit., p. 232. 
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incomplete in fifteen Tqtisad or chapters and perhaps the 
writer wanted to compose another volume but some how he 
could not get chance or left at his own will and remained 
busy in writing some other works. However, whatever the 
case be, it is the work of considerable importance which he 
started with a summary of Psychology and it treats with 
souls and bodies as is obvious from its title. 
Ibn Tufayl (b. in the first decade of twelfth century 
and d. 1185 AD) 
Ibn Tufayl is credited to be among the great scholars 
of philosophy, medicine and mathematics. His interest in 
the field of astronomy may be acknowledged from the fact 
that al-Bitruji's refutation of Ptolemy's theory of 
epicycles and ecentric circles in the favour of a more 
Aristotelian system in his book Kitab al-Hai'ah was due to 
98 the ideas of ibn Tufayl. This al-Bitruji himself 
99 
accepted to be a contribution of his teacher, ibn Tufayl. 
George Sarton acknowledges him alongwith his pupil, ibn 
Rushd as the leading physician. Due to lack of 
97. Ibid 
B.Carra De Vaux. 
98. Encyclopaedia of Islam, vol.11, p.424 and George F. 
Hourani Dictionary of Scientific Biography, Vol. XIII, 
pp. 488-89. 
B.Carra De Vaux. 
99. Encyclopaedia of Islam, op.cit. 
100. George Sarton, op.cit, vol.11, part I, p.305. 
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information, more details about his life, studies and works 
still lies in dark. However, his full name was Abu Bakr 
Muhammad ibn ' Abd al-Malik ibn Muhammad ibn Muhammad ibn 
Tufayl whom the westerners call him 'Abubacer'. He was born 
on an unknown date, in the first decade of 6th/12th century 
at Guadix in the province of Granada. Haurani mentions him 
to be born before 1110 AD. He belonged to a famous tribe 
of Arabia, al-Qais. He started receiving his education at 
a very young age, firstly in the field of religious science 
and then other sciences, mentioned above. Ibn Bajjah 
(d.1138-39 AD), a great scholar of various sciences viz. 
mathematics, astronomy, philosophy and physics is said to be 
his teacher under whose able guidance ibn Tufayl studied 
various sciences, particularly philosophy. No other teacher 
of ibn Tufayl is still could be known. Ibn Tufayl started 
his career as a physician at Granada. He, for being expert 
in the field, in a short period became familiar in the 
nearby areas. As a result he was asked to join as the 
secretary to the governor of the province. In 1154 AD he 
became private secretary to the governor of ceuta and 
Tangier who was the son of the first Muwahhid ruler of 
Spain, 'Abd al-Mumin. His career reached its zenith when 
he finally hold the posts of Physician, Qazi and Vazir in 
the court of Muwahhid Caliph of Morocco and Andalusia, 
101. George F. Hourani, op.cit., p.488. 
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Abu Ya'qub Yusuf (ruled 1163-1184 AD) in 1163 AD that 
continued till 1182 A.D. Ibn Tufayl, during this period 
became more nearer and dearer to the Caliph and enjoyed much 
concessions and facilities. He exercised such power and 
influence that he recommended Ibn Rushd (Latin: Averroes, 
d. 1198 A.D.) as his successor after his resignation from 
the position of court physician in 1182 due to his old 
102 
age. After his retirement from the post he still 
enjoyed the favour of the Caliph and later his son Abu Yusuf al-
Mansur (ruled 1184-1199 A.D.) after his death in 580/1184. 
He died in Morocco in 581/1185-86. 
Because of his eminence many scientists and 
philosophers either received knowledge or came in contact 
and made consultation with him. Al-Bitruji (fl. about 
600/1200) who was a renown and celebrated astronomer 
worked in the field of astronomy on the advise of his 
teacher, ibn Tufayl. He also advised, according to B.H. 
Siddiqui 'on the express desire of the Caliph to annotate 
works of Aristotle, a task that had been taken up zealously 
by ibn Bajjah but had remained unfinished to the time of his 
103 death. It seems to be doubtful because K.I, mentions 
102. He, because of his interest in different sciences, 
gathered in his cxourt a number of eminent scholars of 
philosophy and science that made Spain "the cradle of the 
rebirth of Europe", according to R. Broffault in The Making 
of Humanity, p.188 (Quoted by Bakhtiyar Husain Siddiqi in 
A History of Muslim Philosophy edited by M.M. Sharif,vol.I, 
p.526) 
103. Bakhtiyar Husain Siddiqui, quotes Leon Gauthier's 
Ibn Thofail in A History of Muslim Philosophy, vol.II,p.527. 
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him not to be acquainted with ibn Bajjah. Ibn Rushd was 
also advised by ibn Tufayl to write a commentary on the 
works of Aristotle. By virtue of his vast knowledge and 
devotion to learning he produced a number of students in 
different fields/some of whom are known. 
Unfortunately all the works of Ibn Tufayl are not 
survived. In the field of philosophy his novel Hayy ibn 
Yaqzan (The Living, son of the Wakeful) is famous through-
out the Muslim World and Europe as well. The work was 
introduced into Europe through its various translations. 
The other philosophical work of ibn Tufayl is entitled Asrar 
al-Hikmah al-Mashriqiyyah preserved in manuscript form, but 
Leon Gauthier, quoting the preface of Asrar discloses that 
it was a part of Hayy ibn Yaqzan and mentions its full name 
as Risalah Hayy Bin Yaqzan fi Asrar al-Hikmat al-
Mashriqiyyah. Two works in the field of medicine are 
said to have been written by him including Rajaz ta'wil fi 
' ilm al-tibb (long poem in Rajaz Meter on Medical Service) 
which has been discovered in manuscript form at Rabat. No 
further description regarding these medical works is 
available but it is quite clear from the details received 
104. B. Carra De Vaux, The Encyclopaedia of Islam (New 
Edition), vol. Ill, p.957. 
105. Tbid. (This version is given by the author with the 
reference of Abu Bakr Bundud, a pupil of Ibn Tufayl). 
106. Bakhtyar Husain Siddiqi, op.cit., p. 527. 
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through different sources as well as different positions 
hold by Ibn-Tufayl in various courts that he was a great 
physician of the time. Sarton is also of the view that he 
wrote two medical works but does not mention their 
107 titles. Moreover he contributed the fields of 
mathematics and astronomy by his original ideas and works 
though no such work in these fields is survived. 
Ibn Tufayl's Hayy ibn Yaqzan due to which he got 
much familiarity seems to be very natural and realistic in 
which he shows a boy born or thrown in an uninhabited island 
who accompanied nothing but his sense. His sense leads him 
to realize himself, differentiates among various things and 
realizes his superiority over others by his unrestrained 
contemplation of the ultimate being. Later on he recognises 
the God, angles, prophets, the day of judgement and others 
when he met a devout Muslim and made a conversation with him 
that had already come into his subconscious by his 
reasoning and intuition. Through this writing ibn Tufayl 
proved that Islam is a true religion and according to the 
nature of the man. 
107. George Sarton, op.cit., p.305. 
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Abu Bakr Muhammad bin Abd al-Malik bin Zuhr 
(1110-11-1098-99) 
Abu Bakr Muhammad bin Abdul Malik bin Zuhr al-Hafid 
was also an important member and great physician of Banu 
Zuhr family. He, like his ancestors and other various 
scholars of the middle ages, was also a master of Islamic 
Sciences and language and literature. 
Abu Bakr bin Zuhr al-Hafid was born in Seville 
(Ar. Isbiliyah) in 1110-1111. Ibn Abi Usaybi'ah is silent 
regarding his date of birth and mentions only the place of 
his birth, the city of Seville. He further says that he 
108 flourished there. According to the tradition he studied 
Qur'an and learnt it by heart. He, then turned towards the 
traditions of the prophet Muhammad (P.B.U.H.) and alongwith 
it the Arabic language and literature. Unfortunately the 
names of his teachers under whom he studied Qur'an and 
Arabic language, is not known. However, he studied 
Mudawwana of Sahnum on the doctrine of Malik and Musnad of 
ibn Abi Shayba under the guidance of 'Abd al-Malik al-Baji. 
Abu Bakr ibn Zuhr al-Hafid is also credited to be a poet 
and writer of muwashshihat with which he got much 
familiarity. So it may rightly be said that he was an out-
standing man of allround calibre as he was a good player of 
108. ibn Abi Usaybiah, op.cit., p.67. 
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chess. In the field of medicine his teacher was his own-
father, Abu Marwan bin Abd al-Malik bin Abi'l-'Ala' Zuhr-
Under his able guidance he received higher knowledge in 
this field and with whose experience and eminence he was 
much benefited. Because of his qualities and knowledge he 
like his father and other ancestors, enjoyed the favour and 
109 
nearness to the rulers of his period. Abu Bakr lbn Zuhr 
al-Hafid and his father, Abu Marwan worked under the 
patronage of the rulers of two dynasties: the Multhamid 
dynasty and the Muwahhid dynasty. Both of the scholars 
worked and served the last Multhamids and after its downfall 
came into contact with the Muwahhid rulers after they were 
asked to go to North Africa and work there under their 
patronage. There in North Africa he and his father 
lived and served 'Abdul Mu'min until his father's death 
during the period of the same ruler. He, after the death 
of his father served Abdul Mu'min alone, then his successor 
Abu Ya'qub Yusuf and after the later's death, his son and 
successor Yaqub Abi Yusuf who was known with the title 
al-Mansur. He also got opportunity to work under Abu 
'Abdullah Muhammad al-Nasir and in his earlier period he was 
died. It was caliph Ya'qub al-Mansur who appointed him as 
his personal physician. Later the caliph decided to destroy 
109. R. Arnaldez, op.cit., p.978. 
130. ibn Abi Usaybiah, op.cit., p.68. 
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The books of philosophy and logic because of his hostility towards these 
fields assuming, majority of the people would go to hell 
after reading them. He appointed Abu Bakr ibn Zuhr 
al-Hafid as the incharge of this job, who fulfilled the 
desire of the Caliph. As the Caliph had much faith in him 
he allowed him to save those books which were in the 
112 possession of Abu Bakr ibn Zuhr. Abu Bakr ibn Zuhr also 
did not want any body to study these fields except after 
receiving complete knowledge of Islamic Sciences. In this 
regard a story is told about two of his pupils. When they 
intended to study Logic and Philosophy Abu Bakr ibn Zuhr 
stopped them and at the same time seazed their book of logic 
that was in their possession. He, then completed their 
education of medical science and directed them to study 
Islamic Sciences. After they completed their study of 
religious sciences they were then returned the book saying, 
"Now you are equipped to read this book and others like it". 
This and the stories like this show how Abu Bakr ibn Zuhr 
was conscious in the study of the works of philosophy and 
logic as it created severe doubts about the faith and in 
other related matters. Therefore, it was necessary for the 
reader of these sciences to study the religious sciences 
111. Ibn Abi Usaybiah, op.cit., p.69. 
112. Ibid 
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carefully and he might be able to answer various arising 
questions while going through the books of these fields. 
Abu Bakr Ibn Zuhr al-Hafid was died in 595/1198-99 
as he was poisoned by the vizir Abu Zaid Abdul Rahman bin 
113 Yujan who had jealousy with Abu Bakr ibn Zuhr at Hafid. 
The Caliph was so much shocked with his death that he 
mourned. He was burried in the graveyard known, "Maqabir 
al-Shuyukh". Ibn Abi Usaybiah gives his year of death as 
114 596/1199-1200. He, before his death got much familiarity 
not only in the peninsula but also in north Africa and 
nearby areas with his vast contribution to the field of 
medicine. He is said to have written a treatise on 
opthalmology but its name is not available. Because a 
number of poems are ascribed to him by various writers he 
became familiar as a poet alongwith his familiarity as being 
a physician. Ibn Abi Usaybiah devoted a number of pages 
giving the poetry of this great physician. He recognises 
him as greatest physician saying, "... and there was no one 
similar to him in his period in the field of medicine." 
113. R. Arnaldez, op.cit., p.978. 
114. Ibn Abu Usaybiah, op.cit., p.69. 
115. Ibid., p.68. 
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Ibn Tumlus (560/1164 - 620/1223) 
Yusuf bin Ahmad ibn Tumlus was a Spanish philosopher 
and physician. He was also known as Abu Ishaq and Abu'l -
Hajjaj. Ibn Abi Usaybiah quotes his name, Abu Ishaq bin 
Tumlus. European scholars call him with the name of 
Alhagiag bin Thamlus. He, however was not much more 
familiar as only few scholars wrote about him. Nevertheless 
he and his works were so much familiar that the scholars of 
medieval Europe got acquainted with him as a physician and 
philosopher. 
Ibn Tumlus was born in about 560/1164 in the island 
of Shaqr (Lalin: Alcira) in Valencia in Spain. He started 
studying the sciences of philosophy and medicine at an early 
age. Among his teachers were ibn Widah al-Lakhmi who 
studied under him the medical science. Ibn Rushd is also 
said to have been among his teachers. It was because of the 
fact that it was ibn Rushd who introduced him as the 
physician to the Almohad ruler al-Nasir (1199-1214 A.D.). 
Ibn Tumlus succeeded ibn Rush as the personal physician of 
117 Caliph al-Nasir. He was died after a long service of 
the said ruler at Alcira in 620/1223. The property that 
was granted to him by the Caliph was later divided by the 
Christian conquerers after its conquest. 
116. Ibn Abi Usaybiah, op.cit., p.81. 
117. J. Vernet, E.I., vol.Ill, p.960, ibn Abi Usaybiah, 
op.cit. 
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Only one book of ibn Tumlus on medicine is reported 
to have been survived. It is the commentary of the medical 
118 
work of ibn Sina, Urjuza. No more details about this 
commentary is unfortunately available. However, his skill 
is acknowledged with the fact that he wrote the commentary 
on the medical work of ibn Sina who is supposed to be among 
the most prominent and eminent scholars of the field in the 
whole Muslim world. His other works which are translated 
into different languages are with the titles of these 
languages. They are: The commentaries on Analitica protera 
kai hystere and on peri hermeneias, De tnistione proposi-
tionis de inesse et necessariae and kitab al-Madkhal li-
sina'at al-Mantiq which was later edited with Spanish 
translation by Asin Palacios at Madrid in 1916 under the 
119 title Introduction al arte de la logica. 
Abu Muhammad Abdullah bin al-Hafid 
(577/1181-82 - 602/1205-6) 
Abu Muhammad Abdullah bin al-Hafid Abu Bakr 
Muhammad ibn Zuhr was another member of the Ban Zuhr 
family. He is also credited to be an important physician 
like his ancestors who also got much familiarity in the 
field of medicine. 
118. Ibid 
119. Ibid 
66 
Abu Muhammad 'Abdullah bin al-Hafid was born in 
577 A.H./1181-82 A.D. in the city of Seville. He started 
his studies in the field under the guidance of his father, 
Abu Bakr Muhammad bin Abdul Malik al-Hafid. Like his 
ancestors he also got patronization of the ruler of the 
time, Abu 'Abdullah Muhammad al-Nasir bin al-Mansur Abu 
Ya'qub who always honoured him and his father and 
120 
recognized them as the great scholars of that period. 
Though no more information is available about him and his 
scholarly activities, ibn Abi Usaybiah praises him saying, 
"He was a man of good nature, better views, beautiful face, 
man of intelligence ... with glorius clothes and a great 
121 
scholar of the field of medicine." He further gives 
information that he, with his father involved in the 
122 
researches and in the secrets of medical practice. With 
being his father he read the book of Abu Hanifa Dinawari on 
the field of botany that was written under the title Kitab 
al-Nabat. 
Unfortunately no medical work of Abu Muhammad 
'Abdullah bin al-Hafid is reported to have been written and 
simultaneously no work is either survived or traced out by 
the later scholars. He, however, inspite of this lack of 
120. ibn Abi Usaybiah, op.cit., p.74. 
121. Ibid 
122. Ibid 
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information enjoyed the favour and patronage of the ruler 
that indicates towards his efficiency and intelligence in 
the field of medicine. This also indicates that Abu 
Muhammad must have written some important works as per his 
expertise in the field that he gained through his own 
experiences and experiments and at the same time through his 
father's knowledge. Since he was given much regard by the 
ruler, various important persons of the dynasty became 
jealous of him. This resulted in poisoning him in 
123 602/1205-6 merely at the age of 25 years at Sala. His 
body was taken to Seville where he was burried besides his 
ancestors at the gate of victory (Ar.Bab al-Fath). He left 
behind him two sons about whom we know nothing except that 
one of them Abu'l - 'Ala-Muhammad was much interested in 
studying the books of Galen on the field of medicine. 
Interesting to note is that in the short age of 
twenty five years only he not only studied medicine and got 
expertised in this field he also remained busy in the 
observations and experiments due to which he came into the 
service of the ruler al-Nasir bin al-Mansur and became much 
famous. 
123. R. Arnaldez, K^I^, vol.Ill, p.979. 
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Abu'1-Salt Umayyah (1067 - 1134 A.D.) 
Abu'1-Salt Umayyah bin ' Abd al-Aziz bin Abi'1-Salt 
al-Andalusi was a physician alongwith mathematician, 
astronomer, cosmographer, logician and physicist. Having 
born at Denia (Ar. Daniya) in Levante in 465/1067 he studied 
various sciences as mentioned above and got expertised in 
them all. He not only became expert in these sciences but 
also wrote books and contributed to these fields. According 
to Stern his teacher was Qadi al-Waqqashi from whom he 
124 inherited his encyclopaedic knowledge. 
No more information for being an eminent physician 
is available except that he wrote a medical work entitled 
125 
al-Adwiya al-Mufrada on simples. Details of his other 
works alongwith his other biographical information are 
mentioned under Mathematics. He was died at al-Mahdiya on 
2nd of Muharram 529/1134 after having passed an honoured 
and respected life by the Zirid Amirs Yahya bin Tamim and 
126 his son 'Ali bin Yahya. Unfortunately we are unable to 
have further knowledge regarding the containts of al-
Adwiya al-Mufrada and that what he discussed about the 
124. J.M. Millas, E.I^, vol.1, p.149. 
125. Ibid 
126. Ibn Abi Usaybiah, op.cit. , p. 54 and J.M. Millas, 
op.cit. 
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medical science in this work. Sarton gives the titles of 
127 his works written on different subjects. They are: Al-
Rasa'il al-Misriya about the things and people observed by 
him in Egypt, Taqwim al-Dhihn (Ractification of under-
standing), Rasa'il fil A'mal bi'1-Istarlab on astrolabe and 
Risala fi'l Musiqi, on music. 
Ibn Bajja (b. At the end of 11th century, d.1138-39) 
Abu Bakr Muhammad ibn Yahya ibn Sa'igh was an 
important and earlier Spanish-Muslim scholar of astronomy, 
physics, zoology, botany, medicine and philosophy. Some 
scholars like ibn Abi Usaybiah and Dunlop are of the opinion 
that he stands in the rank of formost philosophers of the 
128 
Muslim World, like ibn Sina, al-Farabi and ibn Rushd. 
Though he worked as a physician but became familiar through 
his philosophical works. He was well-known in the Latin 
West as Avempace or Avenpace. 
Due to the lack of information the exact date of 
birth of ibn Bajja is not known. Shlomo Pines states that 
he was born at Saragossa (Ar: Sarqusta) towards the end of 
129 the 11th century A.D. It is also said that his 
ancestors were Jews but he was Muslim by faith. For the 
127. G. Sarton, op.cit., vol.11, part I, p.230. 
128. Ibn Abi Usaybiah, op.cit. , vol.11, p.63 and D.M. 
Dunlop, E.I., vol.Ill, p.728. 
129. Shlomo Pines, Dictionary of Scientific Biography, 
vol.1, p.408. 
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sake of knowledge he migrated to many important seats of 
learning. Apart from Saragossa and Fez where he passed his 
youth he passed major part of his life in Seville (Ar: 
Ishbiliya) and Granada (Ar: Gharnata). He is also reported 
to have learned the art of music. After learning this art 
he studied astronomy and then Physics. He, while working 
on astronomy rejected the theory of epicycles and initiated 
the tendency to reject any theory and replace the ptolemaic 
system. He, in or before 503/1110, during the period of 
his writings also worked as the physician and vizir of 
Almoravid prince. He came into contact in the beginning 
with the Berber givernor Abu Bakr bin Ibrahim al-Sahrawi 
while he was in twenties. Later on he was imprisoned by 
' Imad al-Dawla bin Hud
 who was the ruler of Saragossa before 
its conquest by the Murabitun and still claimed for his 
independence, when he led a delegation of the governor to 
ibn Hud. After he was relased he went to Valencia (Ar. 
Blansiyya). He was again imprisoned by the son of Yusuf bin 
Tashfin, Ibrahim while he was passing through Shatiba 
(Jativa) for the west Spain but released by the efforts of 
the father or the grandfather of ibn Rushd. He then went to 
Seville where he was appointed as the vizir by Yahya bin Abi 
Bakr bin Yusuf bin Tashfin. Here he worked as the vizir and 
physician for twenty years. No medical work is reported to 
have been written by ibn Bajja. Since he was a leading 
71 
medical practitioner of the time and got mastery over the 
field, it is, therefore , be concluded that he might have 
written some of the medical work or contributed the field 
by his experiments and inventions that could not be survived 
and reached us due to the lack of communication and passage 
of time as a large number of works of different scholars 
are reported to have been written but they do not survive 
now. This view is also strengthened by the fact that he 
was poisoned by a servant of physician Abu'l Ala' Zuhr who 
130 
was jealous of his medical skill. As a matter of fact 
they wanted to be closer to the prince. Ibn Bajja was 
died in 1138-39 A.D. after passing a long educational 
journey and contributing different fields of learning by his 
researches and reasoning. 
Ibn Bajja became more familiar because of his 
philosophical ideas and writings and credited to be the 
earliest Arabic scholar who worked on Aristotle in Spain. 
131 Abu'l-Hasan All al-Gharnati, according to Shlomo Pines, 
informs that Ibn Bajja was the first who established a 
systematic method for the study of philosophical sciences in 
the Muslim West which was, of course, prevailing in the 
Muslim East. After having studied the Corpus Aristotelicum 
130. Shlomo Pines, op.cit., p.48 and D.M. Donlop, 
op.cit., p.7?8. 
131. Shlomo Pines, op.cit., p.408. 
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he followed al Farabi rather than any other philosopher in 
modeling his philosophical method. Among his philosophical 
works are: Tadbir al-Mutawahhid (The Regimen of the 
Solitary, Kitab fi'1-Nafs (Book on the soul), Risalat al-
Wida (The Epistle of Farewell), Risalah Ittisal al-'Aql 
bil-Insan(Treatise on the Union of the Intellect with Man) 
commentaries and notes on some parts of Corpus Aristotelicum. 
This work includes Sharah Kitab al-Satna* al-Tabi'i li-
Arastutates on physics entitled De Generatione et 
corruptione and The Meteorologica, The Book of Animals and 
a Book of Plants. However, his most celebrated work is 
Tadbir which has been translated into Hebrew and later 
132 
edited with Spanish translation. He and Abu'l-Hasan 
Sufyan solved the problems mentioned and derived from the 
book of Galen entitled Kitab al-Adwiya al-Mufrida, and Kitab 
133 
al-Tajurbatayn on the medicines of ibn Wafid. He also 
wrote an abridged version of al-Hawi of al-Razi. At some 
other place, showing his ability in mathematics he answered 
the questions from the work of ibn Sayyid al-Muhandis. In 
the field of astronomy he wrote several treatises on 
astronomy in which according to Hitti, "he criticized 
Ptolemy's assumption and thus prepared the way for ibn 
Tufayl and al-Bitruji".134 
132. D.M. Danlop, op.cit., p. 728. 
133. Ibn Abi Usaybiah, op.cit., p.64. 
134. P.K. Hitti, op.cit., p. 581. 
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Al-Ghafiqi (fl. 6th/12th century) 
Muhammad bin Qassum bin Aslam was a famous Spanish-
Muslim oculist. He flourished in the 6th/12th century in 
Cardova. Nothing regarding his biography is available, 
Nevertheless, it has been reported that he was born in 
Cardova on an unknown date and practiced as the oculist for 
135 
a long time in that city. He was, as per the available 
sources, less familiar than his son Abu Ja'far Ahmad bin 
Muhammad al-Ghafiqi who was much praised by Ibn Usaybi'ah 
in his 'Uyun al-Auba* fi Tabaqat al-Atibba'. 
Due to lack of information only one work is reported 
to have been written by Muhammad al-Ghafiqi. This work bears 
the title Kitab al-Murshid fi'1-Kuhl (The oculists guide) 
which according to Sarnelli is preserved in Escorial and 
136 
only one copy of it is available there. This book is 
supposed to be of considerable importance and most remark-
able ophthalmological text of the Islamic West it is said 
to be the summary of all the knowledge of ophthalmology 
137 possessed both by the Muslims of east and the west. 
This book deals with all sort of treatment of eyes along-
with the hygiene and other "all related informations. The 
author divided this book into six sections which are devoted 
135. Sarnelli, E.I., vol.11, p. 995. 
136. Ibid 
137. Ibid 
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to the different aspects of eye cure. Al-Ghafiqi discussed 
the hygiene and various medicines in fifth and sixth 
138 
chapters. According to Sarnelli some scholars consider 
it as the work containing vast knowledge of ophthalmological 
* 139 
science but in the form of compilation. Although it is 
remarkable to be mentioned that the work contained such 
material which shows a kind of anticipation of modern 
140 
conception of the pathology of eye. In this book he has 
shown the link of the eye with the entire organism. 
It is very unfortunate that only one source 
regarding the information of Muhammad al-Ghafiqi is 
available that too does not supply the complete information 
but very precise. However/ from the available material it 
can be concluded that he devoted his full attention towards 
this particular field of medical science and in his work he 
provided all necessary information about eye and its 
treatment. 
Ibn Rushd (1126 - 1198) 
Abu'l-Walid Muhammad ibn Ahmad ibn Muhammad ibn 
Rushd was a celebrated scholar, of Medicine, astronomy and 
philosophy, who played a significant role in promoting these 
fields. The Latinized name which Europeans suggested for 
138. Ibid 
139. Ibid 
140. Ibid 
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him was Averroes. Like some other scholars of Muslim world 
ibn Rushd is also credited to be the expert of Islamic 
sciences/ philosophy and medicine and astronomy. 
Ibn Rushd was born at Cardova in Spain in 1126 A.D. 
141 in a prominent religious family. His grandfather who was 
also called ibn Rushd was a Qadi and Imam of the great 
mosque of Cardova. Due to the familiarity of his grand-
father he was called the grandson (Ar. Al-Hafid). 
Following his grandfather, his father also became familiar 
and was regarded as a great Qadi in Cardova. At his early 
age Abu'l - Walid ibn Rushd started receiving religious 
knowledge. Although he studied the science of Hadith to 
which he devoted time, he completely educated in the field 
of fiqh (Religious law). He completed his education and 
got training of fiqh under the able guidance of a great 
scholar of that period, al-Hafiz 'Abu Muhammad ibn Rizq. 
Being a Maliki jurist he wrote a famous treatise Kitab al-
Muqaddimat al-Mumahhidat in which according to Arnaldez and 
Iskandar "... he set forth its principles with a view to 
142 facilitating its study." It is, because of 
being influenced with Imam Malik, he learnt his Mu'atta by 
heart and got expertise in this fiqh. His another book on 
141. R. Arnaldez, K.I., vol. Ill, p. 909. 
142. Roger Arnaldez and Albert Z. Iskandar, D.5.B., 
vol.XII, p.l. 
76 
religion is Kitab al-Tahsil in which he collected the 
differences of learned people from amongst the companions of 
the Prophet (P.B.U.H.)/ their companions and the scholars of 
143 . . 
their successive generations. Other books on religion 
of ibn Rushd are: Kitab al-Nihayat al-Mujtahid fi'l - fiqh, 
Kitab al-Kulliyat. So far as the theology is concerned he 
144 
was in the beginning Ash'ante but later on he strongly 
opposed this school and an Ash'arite theologian of his 
period, al-Ghazali. This doctrine, infact, represented an 
145 
equilibrium between the extreme doctrines. Ibn Rushd was 
well acquainted with the Mu'tazilite school of Kalam which 
presented more rationalistic view about different 
theological problems. He was much influenced with the type 
of reasoning used by the jurists and he found this type of 
reasoning more solid and pure logical than those used by the 
Mutakallimun. 
143. Ibn Abi Usaybiah, op.cit., p.77. 
144. As for example Qadriya school says that the man is 
all powerful and completely responsible for his deeds, 
whereas Jabriya school say that he is completely bounded 
with what has been written for him so he is not responsible 
and he is like a tool of the machinary of the world 
controlled by Allah As'arite school has opted the middle 
way in between these two school. 
145. It is a school of Kalam started by Abu'l-Hasan Ali 
at Ash'ari. This school, presented many doctrines regarding 
the essence of Allah, createdness of Quran, free will and 
predestination and others. 
77 
After completing the religious education ibn Rushd 
diverted his attention towards medical science astronomy and 
philosophy under a renown and celebrated physician of his 
time *Ali Abu Ja'far Harun al-Tajali of Seville. Along 
with the expertised knowledge of this field, his teacher 
was well versed in the works of Aristotle. Ibn Rushd, 
together with his study of medicine, received knowledge of 
Aristotelian philosophy under the able guidance of the same 
teacher. This proved his intellectual understanding and 
eminence as he became master of many subjects. He proved to 
be a successful medical practitioner also as he was in the 
words of Arnaldez and Iskandar "... familiar with the 
principles (usul) and various branches (furu') of medical 
146 
science...." Ibn Rushd was also interested in the fields 
of natural sciences and physics while he was studying 
Aristotle's works as these fields occupy a prominent place 
147 in the works of the Greek Philosopher. Abu Marwan ibn 
Jurrayul, another prominent physician of Muslim Spain, is 
also said to be the teacher of ibn Rushd who trained him in 
this field and helped to promote the medical skill of ibn 
Rushd. Ibn al-' Abbar is perhaps the only source who 
mentioned in his Takmile the name of this great teacher of 
146. Roger Arnaldez and Albert Z. Iskandar, op.cit., p.7. 
14 7. Ibid ^ ^ — --!\V< 
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ibn Rushd. Ibn Abi Usaybi'ah quotes Abu Marwan al-Baji 
saying that ibn Rushd always remained busy in studying the 
medical work of Abu Jafar Harun and he made obligatory for 
him to produce and he deduced many important informations 
from this work and also confirms his interest in the 
* . . 148 
sciences of ancients. 
With the efforts of Ibn Tufayl, the teacher of 
philosophy of ibn Rushd came into contact with Abu Yaqub 
Yusuf, the Muwahhid prince after he was introduced to the 
prince. After an important intellectual test in which a 
question was asked by the prince and ibn Rushd replied and 
satisfied the prince, he came more nearer to the prince and 
enjoyed his favour. In his reply he proved a close 
relationship between the problems of astronomy and of 
metaphysics. Throughout the reign of Abu Ya'qub Yusuf 
(1163 - 118* A.D.) he remained in a close contact of the 
ruler and his successor, al-Mansur Yaqub ibn Yusuf 
(1184-1199) and enjoyed high favour and much relaxation by 
the rulers. Later, after ibn Rushd was succeeded in 
satisfying the prince, ibn Tufayl was demanded by the 
prince to write the commentaries of the obscure works of 
Aristotle. Ibn Tufayl, thinking himself too old and too 
busy showed his inability and handed down the responsibility 
148. Ibn Abi Usaybi'ah, op.cit., pp. 76-77. 
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to ibn Rushd. This project was carried out by ibn Rushd. 
Due to his engagement in this work he could not pursue for 
his research work and from astronomical observations that 
were more interesting projects for him that the commentaries. 
He was appointed as Qadi of Seville in 1169. Inspite of 
his engagements as Qadi he continued to work for the 
commentaries and their paraphrase. In 1170 A.D. he 
completed his paraphrase of the parts of Animals of 
Aristotle. In 1171 A.D. he went to Cardova to consult his 
own works which were left in this city when he migrated to 
Seville and without these works he faced much difficulties 
in completing his project. To complete his work assigned 
to him by the ruler he started devoting more time and during 
this period he continued to hold the post of Qadi of 
Seville. From 1169 to 1179 A.D., during his travel through 
the al-Muwahhid Empire he completed many of works. In 
1182 he went to Marrakash where he was made as chief 
physician of the ruler, Abu Yaqub Yusuf in place of his 
teacher, Ibn Tufayl. Later he was also appointed as the 
Chief Qadi of Cardova. In 1195 ibn Rushd was much tortured 
by the ulama for they did not want to tolerate any illegal 
and anti-Islamic activity, either doctrinal or political in 
Spain. Since after a long struggle against Christians they 
regained their infleunce over the society and the ruling 
class they first of all wanted to destroy all those works, 
and especially that of philosophy, which were in contrary 
80 
to Islam. In that year he was exiled to Lucena, a place 
near Cardova. He was then summoned to appear before a high 
court of Cardovan notables who anathematized his 
149 philosophical doctrines. The court issued orders to burn 
all of his philosophical works. It also forbade the 
education of pholosophy in the order. Though all the orders 
were, later, cancelled by the king al-Mansur after his 
return to Marrakash, ibn Rushd could not survive for long 
period. He was died in Marrakash in 1198 A.D. and burried 
there near the Tughzut gate. Later his body was removed to 
Cardova where he was again burried. 
Various medical works are said to have been written 
by ibn Rushd which were, because of their importance, 
translated into different European languages including 
Latin Hebrew and others. The major among his works is 
al-Kulliyat (Generalities). Another work of ibn Rushd is 
Talkhis (abstract) of Galan's works. Sarton shows the 
importance of this book which exercised influence on the 
latin west saying Yet the Kulliyat was a very important 
book which was soon translated into Latin and into Hebrew 
and was often printed in the fifteenth and sixteenth 
centuries. The third work is a commentary of ibn Sina's 
urjuza fi'1-Tibb (Poem on medicine) entitled 'Sharh Urjuzat 
149. Roger Arnaldez and Albert Z. Iskander, op.cit., p. 2 
150. G. Sarton, op.cit., vol.11, part I, p.306. 
ibn Sina. The fourth work in the form of a treatise of 
ibn Rushd was on theriac entitled Maqala fi'l - Tiryaq 
(Treatise on theriac). Kitab al-Hajwan is the book written 
by him, as is obvious, on the animals. All of the works of 
ibn Rushd exercised great influence in Asia, Europe and 
Africa as they were used as text books in the educational 
institutions. Al-Kulliyat was writen by him in between 
1153 and 1169 A.D. He discussed in this work, according to 
Arneldez and Iskandar, the works of Galen very much and 
152 
sometimes the works of Hippocrates. He, then describes 
his own experiments and observations. Al-Kulliyat, being a 
voluminous work, was divided by the author into seven 
books. Each book bears its own separate title as each book 
is written on a separate field of medicine. The first book 
of al-Kulliyat is devoted by ibn Rushd to the anatomy of 
organs. This book bears the title Tashrih al-A'da'. In 
this work the author deals with all organs of a man in 
detail with their structures and function. The second book 
of this work is written on health that bears the title of 
the same name, al-Sihhah (The health). In the third book 
Ibn Rushd described all possible sicknesses he knew through 
the works of Galen and Hippocrates alongwith his own 
151. Ibn Abi Usaybiah, op.cit., p.77 and Fihris al-
Makhtutat al-Musauwiral in Maktaba Ma'had al-Tarath al-'Ilmi 
al-Arabi, Aleppo University, 1980, p.30. 
152. Arneldez and Iskandar, op.cit., p. 7b. 
82 
observations. Ibn Zuhr and ibn Rushd were good friends of 
each other, who at the same time attended the meetings held 
under the patronization of the king, Abu Ya'qub Yusuf and 
got benefitted with the knowledge and experience of each 
other. It was ibn Zuhr whom ibn Rushd requested to write a 
book on the Treatment of all diseases from head to toe. 
Ibn Zuhr fulfilled his desire by writing al-Taisir fil' 
Mudawat wa'l - Tadbir (An Aid to Therapy and Regimen). The 
Tay'sir of ibn Zuhr enjoyed much familiarity and 
acknowledgement as it was recognised by the European 
scholars and his work was translated into various languages. 
Fourth book of al-Kulliyat was on the symptoms of the 
diseases. It was given the title al-'Alamat by the author. 
Ibn Rushd tried to findout the symptoms of all the existing 
disease from head to foot by which after identifying the 
disease with its help the physician may be able cure that 
disease. Those all symptoms which could be known to him 
through different sources were mentioned by him in this 
book. The fifth book of this series is al-Adwiya wa'l -
Aghdhiya (The Drugs and the Foods). On the book of Galen, 
Kitab al-Adwiya al-Mufrada he wrote an abridged verson 
153 
under Talkhis Awwal Kitab al-Adwiya al-Mufrada li Jalinus. 
As the title of the book shows the author give an account 
in this book the drugs that may be used in the treatment of 
153. Abu Abi Useybi'ah, op.cit., p. 77. 
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the diseases. Simultaneously he relates the food with the 
drugs and presents that various types of food may be used as 
the drugs to cure the patients. The sixth and the seventh 
book are Hifz al Sihhah (Hygiene) and Shifa' Al-Amrad 
154 (Therapy). The last two chapters are important enough 
so far the precautions for health and its care alongwith its 
maintenance and system of treatment is concerned. 
All the works of ibn Rushd enjoyed much familiarity 
and publication at a vast level, either in its original 
forms or its translations. The first Latin translation was 
made by Bonacosa a Jew Translator in Padna in 1255 A.D. to 
which he gave the title Colliget. In 1482 the first 
edition of Colliget was published in Venice. Later on its 
several editions were also appeared. Apart from this two 
Hebrew version of al-Kulliyat are also extant. Solomon bin 
Abrahan another Jew translator was one of their authors 
while another scholar could not be known though his work is 
still survived. This unknown scholar, most probably, be 
some jew by his faith because all Hebrew versions of any 
work, either scientific, mathematical, astronomical or 
philosophical, were made by the Jew scholars. It is also, 
154. Arnaldez and Alexandar Iskandar, op.cit., p. 7b. 
155. Ibid 
156. ibid 
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because of the fact that this language has been the 
religious and political language of the Jew community and no 
scholar of any other community ever worked in this language. 
The commentary of the medical work of ibn Sina, Sharh Urjuz 
al ibn Sina written by ibn Rushd was translated by Moses ibn 
Tibbon in 1260 into hebrew that was not completed by him and 
was completed at Beziers (France) in 1261 by Solomon bin 
157 Ayyub ben Joseph, a resident of Granada. A Latin 
translation of this work was made by Armangand in 1280 or 
128* and its edition was printed at Venice in 1484. Maqala 
fi'l - Tiryaq was translated into Latin by Andria Alpago to 
which the translator gave name as Tractatus de Theriaca. 
All these translations and version of various European 
languages show his devotion towards the medical science and 
his eminence in this field that they, with there 
translations of his works and of other eastern and western 
Muslim scholars educated the whole Europe and these 
translations summaries and other revised various and 
editions helped in the renaissance of the Christian Europe. 
The Kulliyat of ibn Rushd and at Taysir of ibn Zuhr 
together were used as a medical textbook which, perhaps, 
according to Arnaldez and Irkandar "... to serve instead of 
158 ibn Sina's al-Qanun". They were used by the scholars in 
157. Ibid 
158. Ibid 
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Spain and in other parts of Europe as well. The writers of 
the article quote the statement of ibn Rushd without any 
support or refutation that "He who is occupied with the 
159 
science of anatomy will have more faith in God" that 
shows the light of his interest that by knowing the science 
of anatomy one can acknowledge Allah, that it may not be 
made by anyone except by the supreme power of the universe 
that we call him Allah. As he occupied the highest 
position of the country that is the appointment as the 
court physician to the Caliph Abu Yaqub Yusuf in place of 
ibn Tufayl in 1182 also shows his eminence in the field. He 
continued to be as the court physician during the Caliphate 
of his al-Mansur Yaqub ibn Yusuf until he fell into 
disgrace. 
Ibn Khatib (1313 - 1374 A.D.) 
Lisan al-Din ibn al-Khatib was a scholar of Muslim 
Spain who devoted his life to the study of various branches 
of knowledge and to the writings. He was an extraordinary 
intelligent scholar and wrote, as per the reports, about 
sixty books of which about twenty are available. He worked 
on history, geography, philosophy and above all medicine. 
Ibn al-Khatib was born at Granada in 1313 A.D. and 
died in 1374 A.D. He belonged in a family whose elders 
159. Ibid., p.8. 
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migrated from Syria and settled in Spain well before. His 
early life and studies lies in dark but his achievements 
show that his parents arranged a good environment for his 
studies. Because of his eminence in medicine he was much 
regarded by Nasirid ruler, Muhammad bin Yusuf and 
subsequently he was appointed to the past of vizir. He, 
seeing him as the able administrator he was awarded the 
title, "Dhu'1-Riyasatayn" by the Sultan. After a conspiracy 
made against him at the court of the Sultan he left the 
court in 1371 A.D. and went into hiding. Later on he was 
killed in 1374 in the civil war. 
Among the most important surviving works of ibn al-
Khatib, one is on the medicine and other is his history of 
Granada. This history is written by him under the title 
Al-Ihata fi Akhbar-e-Gharnata. Being the physician he 
discovered that there were two kinds of diseases. The 
epidemics (as for example, plague, smallpox and collera) and 
non-epidemics. He proved that some diseases are spread 
when the people come into contact with the patients effected 
by that particular disease. Because of the deaths on a 
large scale he was much worry to know the reasons for the 
spread of plague. He investigated that there were some sort 
of germs which effect the people after they came into 
160. Ibrahim 'Ammadi - Nadvi, Musalman Sa'insdan Aur Unki 
Khidmat, 1985, Maktaba al-Hasanat, Delhi, p. 253. 
161. Ibid., p. ?54. 
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contact with the patient. Notable here is that he stands 
162 
to be the first who gave these germs the term "Jarasim'. 
"Germ" is the latinized version of the said term. Along-
with the invention of these germs he invented such drugs 
that could cure the disease. Being the true Muslim he 
wanted to remove all the superstitious thinkings of the 
people in the spread of such diseases. After completing all 
of his inventions he wrote a treatise describing the 
diseases, their causes, their spread with the spread of 
their germs which entre into the body and effect the people 
and their treatments. Sarton also mentions him as the 
scholar who worked, made inventions and wrote on epidemic 
and particularly the plague. 
Ibn Khatimah (b. 1323/24 and d. after 1369 A.D.) 
Abu Ja'far Ahmad bin 'Ali ibn Khatimah al-Ansari was 
a Hispano-Muslim physician who worked on plague and treated 
its patients. 
Ibn Khatimah was born at Almeria in 1323/24. He is 
said to be the descendent of one of the companions of the 
Prophet (P.B.U.H.). Apart from his poetry and two prose 
162. Ibid 
163. Ibid., p. 255. 
164. G. Sarton, op.cit., vol. Ill, part II, p.1213. 
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works he wrote a medical work, particularly on plague which 
affected people of Almeria during 1348-49. Sarton says, 
"The plague treatise is important because it is one of the 
earliest accounts of the Black Death .... Ibn Khatimah's 
treatise is remarkable not only because of its earliness 
but also because of its goodness." The title of this 
work of ibn Khatimah is Tahsil al-Gharad al-Qasid fi Tafsil 
al-Marad al-Wafid. The whole treatise is composed of ten 
questions discussed by him regarding the epidemic of plague 
(Ar. Ta'un) alongwith all related material. The question 
discussed and described together with their answers are as 
follows: 1. Generalities about the plague, including a 
discussion of its Arabic names 2. All causes including 
general and special for the spread of plague 3. Why some 
people fall victims to the plague, while others escape it 
inspite of equal proximity. Why did the plague reach 
Almeria faster than the other parts of Andalus? 4.Contagion 
is discussed alongwith the explanation of the idea of 
contagion. This is said to be a novelty in medieval 
literature. Sarton quotes the experiment of ibn Khatima 
saying, "The result of my long experience is that if a 
person comes into contact with a patient, he is immediately 
165. George Sarton, op.cit., vol. Ill, part I, p.896. 
166. Ibid 
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attacked by the disease with the same symptoms. If the 
first patient expectorated blood, the second will do so .... 
If the first developed bubboes, they will appear on the 
others in the same places. If the first had an ulcer, the 
second will get the same; and the second patient like-
wise transmits the diseases". 5. Prophylaxy 6. Thera-
peutics. The remaining questions, from 7th to 10th are 
theological. For the purpose of investigation and making 
observations he travelled to different cities to find out 
the geographical conditions of these cities and the impact 
of the disease on those cities. He presented good account 
of information which he truely collected and which were 
reasonable and very clear. 
The whole work written by him was of course as a 
result of the epidemic spread in Almeria in 1348-49 and he 
thought his duty to do research on plague and to prepare a 
work that might save the people from such deadly disease 
and to guide the scholars to be flourished in subsequent 
periods. Ibn al-Khatib is the only scholar who mentioned 
him in his al-Ihata fi Akbar-e-Gharnata, is reported by 
c *. 1 6 8 
Sarton. 
167. Ibid 
168. Ibid 
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Muhammad al-Shafra 
(fl. I. Quarter of fourteenthCentury A.D.) 
Abu ' Abd Allah Muhammad bin Ali al-Qirbilyani al-
Shafra was a Spanish-Muslim surgeon of considerable 
reputation. Sarton is the only source of information about 
the biography and intellectual development of al-Shafra. 
Muhammad al-Shafra was born at Crevillente in the 
province of Alicante on an unknown day. He, however, was 
flourished at his native place in the first quarter of 14th 
century A.D. He was known as al-Qirbilyani because of 
his native place of the same name and Shafra is a kind of 
knife with which he or his ancestors used to dig and cut 
the roots. From this fact it may easily be understood that 
he did not belong to any reputed family. He is said to be a 
great researcher and observer for he himself used to the 
forests and climb on the mountains to collect the roots and 
herbs in which he became a great master. On these fields 
170 
of his personal interest he wrote various books. 
Unfortunately these books could not be survived. Since very 
few material on his life and works is available, it is 
impossible to produce a detailed information on the life of 
al-Shafra. However, it was Cadiz where al-Shafra went from 
169. George Sarton, op.cit., vol.Ill, p.895. 
170. Ibid 
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his native place in 1314 and lived unto 1322 A.D. At this 
new place, during his stay, he always busy in academic 
pursuits. He also created a beautiful garden and arranged 
it perfectly for Nasiri Sultan, Nasir Abu'l Jayyush who, 
after his deposition at Granada moved to Cadiz where he died 
171 in 1322 A.D. and later on treated the ruler al-Jayyush 
when he suffered from plague. For his academic pursuits he 
travelled many important centres of learning inside the 
country and outside accross the strait of Jibralter such as 
Granada, Algeciras, Valencia and Ceuta. 
The surgical book that made Muhammad al-Shafra 
familiar throughout the MUslim and Christian West and 
172 Africa as well was composed by him for his son. He 
composed this work entitled Kitab al-Iqtisa' wa'l - Ibram 
fi 'Ilaj al-Jarahat wa'l Awrara (Book of Deepening 
and consolidation on the Treatment of Wounds and 
Inflamations or Tumors) in which he collected a number of 
173 his observations and experiences. He, sometimes repeated 
his advice of prudence and even of obstention in critical 
cases. He, for this task and to fulfil his anxious desire 
to increase the prestige of his profession, always sought 
help of humbler practicians, barbers, bloodletters and 
171. Ibid 
172. Ibid., pp. 895-896. 
173. Ibid., p. 896. 
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cuppers. He divided his Kitab al-Iqtisa* into three parts. 
The first part deals with the inflammations and tumors 
alongwith their symptoms and their treatments. In the 
second part he discussed the wounds, extraction of arrows 
and the reduction of fractures and luxutations. The third 
part of this book is devoted by him to the drugs used in 
174 
surgey, either in simple or in composite form. This work 
in which the surgical and pathalogical portions are 
discussed, he explained his personal experiences and many 
interesting cases cured or witnessed by himself. It was a 
remarkable achievement of that time when the field of 
surgey was not so developed that he disclosed 36 kinds of 
inflamations, some of them are still difficult to identify 
175 
with~out pathological devices. Earlier, another surgeon, 
Abu'l Qasim recognised 30 kinds of inflammations and Tumors. 
Following Abu'l Qasim Muhammad described that the cause of 
delay in healing of wounds or tumors may be because of the 
local climate. It is, because of the fact that the wounds 
may heal better at some places while there may be delayed at 
some others because of their difference of climates. 
174. Ibid., p. 895, 
175. Ibid 
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Physicians (Brief Information of Others) 
There were a large number of physicians in Muslim 
Spain about whom we could hardly get very brief references 
and notes. Ibn Sa'id Andalusi and ibn Abi Usaybi'ah give a 
very short list of such physicians, born, flourished and 
worked in Spain during Muslim rule there. 
Among such doctors Hamdun bin Aban was who 
flourished at Cardova and received complete education in 
this field. He lived during the reign of Umayyad Amir 
Muhammad I (852-886 A.D.) and with his practice as 
176 
physician he became a wealthy man. No work of medicine 
of ibn Aban is known. He lived a royal life and always ate 
best available food and whore best available cloth, namely 
177 Katan. Al-Harram was a famous physician during the 
period of Muhammad I who migrated from Harran and settled 
at Cardova. He got much familiarity in the city of Cardova 
for his knowledge in the field. Like ibn Aban, no work of 
al-Harrani is said to have been written. Sa'id bin 'Abd al-
Rahman bin Muhammad was the freed slave of Abdul Rahman I 
and a renown poet* astronomer and physician. He must have 
flourished in the second half of eighth century A.D. He 
wrote his medical work in verses (Arjuza). The text of this 
176. Qadi ibn Sa'id Andalusi, Tabqat al-Umam (Urdu Trans-
lation by Qadi Ahmad Miyan Akhter, 1928, Azamgarh: Matba-e-
Ma'arif, pp. 130-131. 
177. Ibn Abi Useybi'ah, Uyun al-Anba'fi Tabqat al Alibba', 
vol.11, p.41. 
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work, according to ibn Sa'id al-Andalusi, "... is composed 
of a large part that shows his ability in the field and his 
178 
command on the treatment process of ancient physicians." 
He wrote Kitab al-Adrabaqhayn Ta'aliq wa Mujarrabat fi'l 
179 Tibb and al-Arjuza fi'l - Tibb on medical science. His 
verses show that instead of any man he made the medical 
works of Hippocrates and Galen his friends. Ahmad bin Hafsun 
was a logician, philosopher and physician who worked in the 
court of al-Hakam Mustansirbillah and remained as the 
physician of the ruler. In the life of the ruler he 
enjoyed all facilities but after his death he was expelled 
180 from the court by the new ruler. He/ after leaving the 
Umayyad Court at Cardova went into seclusion. Muhammad bin 
Tamlih was a man of literature, poet alongwith medicine. He 
was the personal physician of 'Abdul Rahman al-Nasir and 
al-Hakam, the two successive Amirs of Umayyad Spain. Being 
a responsible person and close to al-Hakam he was appointed 
in 358 A.H. the supervisor of the extension work of great 
mosque of Cardova. On a wall of this building the name and 
181 detail of Muhammad al-Tamlih is mentioned. Only one book 
on medicine is ascribed to him entitled Kitab fi'1-Tibb. 
178. Qadi ibn Sa'id al-AndaiUsi, op.cit., p. 132. 
179. Ibn Abi Usaybi'ah, op.cit., p.45. 
180. Ibn Abi Usaybi'ah, op.cit., p. 46 and Qadi ibn Sa'id 
al-Andalusi, op.cit., p.134. 
181. Qadi ibn Sa'id al-Andalusi, op.cit., p.134 and ibn 
Abi Usaybi'ah, op.cit., p.45. 
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Abu'l-Walid bin Husayn, commonly known as ibn al-Kitani was 
an eminent scholar and physician, flourished and served ' Abd 
al-Rahman al-Nasir and al-Hakam as physician. He was liked 
by the people and because of his treatment they became cured 
182 
with this treatment. Abu 'Abd al-Malik Thaqafi was the 
scholar of mathematics and medicine. He, like his other 
contemporaries served both the above mentioned rulers, 
al-Nasir and al-Mustansir. He worked and wrote on the book 
of Euclid. In the last years of his age he suffered with 
eye disease and later on died due to illness. 'Abd 
al-Rahman bin Ishaq bin Haytham was a physician of Muslim 
Spain, flourished during the period of Mansur al-Hajib at 
Cardova. Many works on Medicine are attributed to him. 
Among them are: Kitab al-Kamal wa'l Tamam fi'1-Adwiya al-
Mushila wa'1-Muqi'ah, Kitab al-Iqtisar wa'1-Ijad fi Khata' 
bin al-Jazzar fi'1-I'timad, Kitab al-Iktifa' bi'1-Dawa' min 
183 Khawas al-Ashya and Kitab al-Santa'im. He dedicated and 
wrote his Kitab al-Iktifa* for the ruler Mansur al-Hajib. 
Another, ibn al-Kitani was the nephew of the above mentioned 
Abu'l-Walid al-Kitani and started practicing as the 
physician at the young age. He studied under his uncle and 
182. Ibn Abi Usaybi'ah, op.cit., p.45 and Qadi ibn Sa'id 
Andalusi, op.cit., p. 135. 
183. Ibn Abi Usaybi'ah, op.cit., p. 46. 
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his contemporaries including Maslama al-Majriti, al-Jibilli, 
al-Ja'i, ibn Yunus, ibn Hafsun, Muhammad bin Ibrahim and 
others, and served Hajib al-Mansur and his successor 
al-Muzaffar (d. 1008 A.D.). During the disturbance period 
he went from Cardova to Seragossa. He got mastery over logic, 
Astronomy and »~".xlosophy apart from medical science. Qadi 
ibn Sa'id quotes ibn Wafid saying that he was an 
intel1 .gent scholar and able to deduce the exact 
results. Ibn al-Kitani was died at the age of 80 years 
in 420/1031-32. 
Ibn Baghunish was from amongstthe scholars who was 
born in 369/958 and flourished at the time of Qadi ibn 
Sa'id and met them. Praising him the author of Tabqat al-
Umam says that he was a religious, pious, genius, well 
behaved and familiar person. He was a native of Toledo but 
for the sake of knowledge he visited and lived Cardova. 
There in Cardova he studied mathematics under al-Majriti 
(d.1007 A.D.) and medicine under ibn Juljul, ibn 'Abdun 
al-Jibilli, ibn al-Shana'ah and others. After he completed 
his studies he returned from there to Toledo. He lived for 
a long period of 75 years till 444/1055-56 and during the 
whole period he passed an honourable life that include his 
close relation with the governor of Toledo, ibn Dhu'1-Nun. 
184. Qadi ibn Sa'id, op.cit., p. 137 and Ibn Abi Usaybi'ah, 
op.cit., p.45. 
185. Qadi ibn Sa'id, op.cit., p. 137. 
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For a period he left all worldly pursuits and started 
passing a secluded life. He, however/ again started 
compilation of medical works of Galen and pointed out the 
1 86 
errors and corrected them. It is notable here that he 
never practiced as the physician. Abu ' Abd Allah Muhammad 
bin 'Abd Allah bin Hamid Alja'i, commonly known as ibn al-
Nabbash was an expert of medical science and a successful 
medical practitioner Apart from this be studied logic and, 
physics. he was also contemporary of Qadi ibn Sa'id 
187 
according to him himself and lived in Murcia. Another 
scholar of medicine ibn al-Dhahabi was the contemporary of 
ibn Sa'id and the later attended the funeral of the said 
188 
scholar in 456/1067-68. Al-Ramili, a native of Marya was 
a medical practioner and author of book on the field. 
Because he was a good physician, he was loved by the 
people. The book, Kitab al-Bustan fi'l - Tibb is attributed 
to him. Abu Ja'far bin Khamis, of Toledo systematically 
read the medical book of Galen. Ibn ' Asakir also read the 
book of Galen and got benefited with it. He was the pupil 
of ibn Baghunish with whom he studied medical science. 
Ibn al-Khayyat , however was a mathematician and astronomer 
but because of his interest and studies in medicine he also 
became familiar as physician. He served, being the physician 
186. Qadi ibn Sa'id Andalusi, op.cit., p.138, Ibn Abi 
Usaybi'ah, op.cit., p.48. 
187. Qadi ibn Sa'id Andalusi , op.cit., p.140. 
188. Ibid 
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and medical practioner, Sulayman bin Hakatri/ a noble of 
Spain and later al-Ma'mun, the ruler. He died at Toledo in 
447/1058-59 at the age of 80 years. Yusuf bin Muhammad was 
a researcher in the field of medicine. He got much 
familiarity for his expertised knowledge but in the later 
stage of his life he always drank wine and because of this in 
this period no body could be benefited with his 
189 knowledge. Ibn Umm al-Banin was a native of Cardova and 
served as a physician of Amir al-Nasir Umar bin Ahmad bin 
Khaldun, a noble of Seville who was a scholar of mathematics/ 
astronomy, philosophy and medicine. He studied under 
al-Majriti. At the time of his death in his native city in 
449/1060-61 he left behind him many students. Among them 
are Abu Muslim bin Khaldun and ibn al-Saffar. * Imran bin 
Abi 'Amr flourished during the period of 'Abd al-Rahman I 
and served him as a physician. He wrote the work entitled 
Kanash.Muhammad bin Fatah Tumlun was the client of Imran bin 
Abu 'Amr and like others he also got familiarity as a 
physician in Muslim Spain. Abu'l Hasan 'Ali bin Sulayman 
al-Zahrawi was, apart from physician a great mathematician 
and astronomer. He studied mathematics and astronomy under 
the great scholar, al-Majriti. Kitab fi'l Mu'amlat 'ala 
Tariq al-Burhan which became famous with the title Kitab al-
Arkan is among his important works. Ibn Samina was a 
189. Ibid 
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mathematician, astronomer and physician. He made a journey 
towards east for the sake of knowledge and spent sometime 
there. He died in 315/928. 
Abu Ja'far Yusuf ibn Ahmad ibn Hasda'i was a 
Spanish-Muslim physician. Some of his ancestors became 
Muslim leaving Judaism. He, at sometime left Spain and went 
to Egypt where he joined the service of 10th Fatimid 
Caliph, al-Amir bi Ahkamillah (1101-1130 A.D.). In Spain 
he lived with ibn Bajja and studied and worked with him. 
With it he became the scientific correspondent of ibn 
190 Bajja. There in Egypt he came into close contact with 
vizir al-Ma'mun. A number of medical works are attributed 
to him. It was al-Ma'mun for him he wrote Kitab al-Iman li 
Buqrat (commentary on Hippocrates) which is also known as 
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al-Sharh al-Ma'muni. Sharh Fusul is the commentary on 
the first book of Hippocrates*is another landmark book. In 
his Fawa'id he gave useful remarks which he took from the 
commentary of 'Ali bin Ridwan on Galen's treatise to Glaucon. 
He also wrote a commentary on the first book of Galen's 
Ars Parva under the title Qawl 'ala Awwal Sana'ah 
192 
al-Saghira. Apart from the medical works he, being a 
logician, wrote a summary Kitab al-Ijmal fi'l - Mantiq. 
190. G. Sarton, op.cit. , vol.11, part I, p.230, and Ibn 
Abi Usaybi'ah, op.cit., p. 51. 
191. G. Sarton, op.cit., p. 230 and Ibn Abi Usaybi'ah, 
op.cit., p.51. 
192. Ibid 
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Abu ' Abd Allah Muhammad ibn Muhammad ibn Ja'far who 
was called by the westerners as Abelbanus was an Andalusian 
poet and physician who wrote his medical treatise on plague. 
He flourished at Almeria where he worked as a megistrate. 
Later on he became the governor of Marchena (Ar. Marshanah), 
an unknown place in Muslim Spain. Apart from his poems on 
theology and rhetoric his treatise on plague exercised much 
193 
influence. It is because of his treatise, Islah al-Niyyah 
that make him more familiar than because of the post held by 
him of megistrate, which is credited to be one of the 
earliest work on plague. Muhammad bin Ali bin Abdullah 
al-Laqmi al Sharuqi was born in Segura (Ar. Sharuqa) in 
Muslim Spain who also worked as the physician at his home 
194 
town. He also got familiarity through his work on 
plague entitled Tuhfat al-Mutawassil fi San'at al-Tibb. Al 
Ghafiqi was the son of the above mentioned Muhammad bin 
Qassum bin Aslam and more learned scholar than his father. 
He collected herbs in Spain and Africa and mentioned them in 
195 his work based on simples. He gave the names of the 
simples in Arabic, Latin and Berber. Besides, there were a 
large number of other physicians who worked and wrote on 
the various branches of this science but their accounts could 
not reach to us. They may come into light by the discoveries 
of other hidden works. 
193. G. Sarton, op.cit., vol.Ill, part II, p.1721. 
194. Ibid 
195. Ibid., vol. II, part I, p.305. 
CHAPTER - II 
GEOGRAPHICAL SCIENCES 
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Geography is the science that was much necessary for 
Muslims to get acquainted with for the spread of their 
culture and society and also for the persual of their 
political affairs. Like other sciences, as for example 
mathematics which is necessary for the performance of some 
important duties of Islam-viz- to perform the prayer, to pay 
Zakat, to keep the Ramadan fasts and to distribute the 
wealth and property to the hairs after the death of a 
person, astronomy is necessary to know the movement of the 
sun, moon, stars and planets, also for the performance of 
the obligatory durties of Islam, medicine is the need of the 
whole living beings, particularly the mankind to save them 
from diseases and to cure their illness and geography was 
also necessary for their conquests as it was the order of 
Islam to convey its message to the people who are ignorant, 
for their welfare in this world and the success of hereafter. 
With the development of other sciences like philosophy, 
medicine, mathematics and astronomy, the science of 
geography was started developing in the Muslim world. It 
was just after the establishment of Bait al-Hikmah in 
830 A.D. by Ma'mun. These sciences entered into Muslim 
Society through the translations of the works of Greek, 
Syriac, Indian scholars from their languages into Arabic. 
Important to note that it were only Muslims who filled up 
the gap of intellectual development between the ancient and 
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the modern periods. They served as the custodian of the 
sciences of the anicnet nations and civilizations, notably, 
the Greeks, the Romans, the Babylonians, the Chinese, the 
Egyptians, the Japanese and the Mayas. Though the major 
developments of theese civilizations were in the fields of 
mathematics, astronomy, medicine and philosiophy but some 
works of some civilization on the geographical science are 
said to be in extent. Muslims of earlier period used the 
geographical works of ptolemy and that of Marinus of Tyre 
where geography was intrpreted as Qat al-'Ard. 
So far the relation of Islam with the geographical 
science is concerned, it is very compact. Qur'an, at 
various places instigated the believers towards various 
aspects of geography. The geographical notions contained in 
the Book of Allah are however very scanty; they imply the 
idea that the earth has a flat surface on which the 
mountains are put like the plugs (Sura IXXVII. 6,7). 
Muslims, after reading these verses of Qur'an tried to seek 
a confirmation of their own views in the Qur'an. In this 
way Qur'an is the first source that inspired the followers 
to seek the knowledge of geography before the impact of any 
work earlier civilizations. This applies to the doctrine of 
"the two seas, between which is Barzakh (Sura XXV.55 and 
XXVII.62). These notions became a kind of geographical and 
cartographical dogma in the 10th century A.D. At some 
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occasions the Qur'an tells about the existence of seven 
seas (XXI.26). 
The earlier notions that led to the study and 
development of geographical science are also through the 
Jewish and Christian sources. They as for example, "the 
extension of the earth counted in hundreds of years", "to 
the encircling ocean" to the paradisiacal origin of some 
rivers, "to the depth of the seas and the lakes", "to the 
nature and cohesion of the mountains" and "the mountain 
system" are more the cosmographical than the geographical. 
Apart from this the different types of people [race, face 
and colour] living in the different parts of th earth are 
also confirmed by Qur'an. For example Yajuj and Majuj are 
mentioned to exist in the extreme North-East and the 
derivation of the genealogy of different peoples from the 
sons of Prophet Nuh (P.B.U.H.). The ancient Arabic poetry 
is also source of geography for the Muslims in which the 
geographical condition of Arabia alongwith the other rich 
geographical informations were discussed. This knowledge 
was gained by the Muslims through these poems which the 
Bedouin people learned by heart. This knowledge was 
included by the Muslim geographers of subsequent period. 
They include, according to J.H. Kramers, in the works of 
al-Bakri (Mu'jam), Zamakhshari (Kitab al-Amkina), 
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Abu'l - Fath Nasr al-Iskandari (Kitab al-Amkina) and Yaqut 
al-Hamawi (Mu'jam al-Buldan). 
The word "jughrafia" or the science of geography was 
first used in the Rasa'il of Ikhwan al-Safa' of which the 
interpretation of the map of the world (Surat al Ard) was 
given. This word was continuously used until the middle 
ages. The term "geographical science" ('Ilm Jughrafia was 
started to be used in much later times. Al-Khwarizmi is 
among the scholar who wrote geographical works under the 
title Kitab Surat al-Ard. Earlier, after its beginning in 
the ninth century A.D., the geographical matters were 
started discussing and writing in the form of treatises. 
This trend of writing of this type of literature remained 
prevelent throughout the zenith period of the Muslims. With 
the passage of time the science was developed gradually. 
The hadith literature, and particularly its branch 
of the name "futuh" also guides the believers to seek the 
knowledge of geography as it contains some such informations 
that could be a part of geographical literature. In this 
literature the enlogies of different towns and countries 
alongwith their characteristics are mentioned. The 
geographical literature was also read alongwith the 
historical works. There were various great scholars who 
1. J.H. Kramers, F.E.T., vol.IX, p.62. 
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gave important geographical information in their historical 
works. Ya'qubi, al-Balkhi and Masudi are among those 
prominent historian whose works contained separate 
geographical sections. Important to note is that the link 
of geography with history was never entirely broken. It is 
because of the fact that when some historian described the 
history of some particular region, he, alongwith his 
historical accounts, always described the geographical 
condition of that region. Such informations include the 
environment of the region, the kind of land, the impact of 
that region on the habits and body of the people and others. 
Similarly astronomy also remained in close touch of 
geography. The travellors always sought help in knowing the 
direction of their targets. The astronomy is also applied 
while discussing the oceanography and its related fields 
such as tides and others. Ibrahim al-Fazari described it 
in his Kitab al-Zij. According to the reports the Indians 
and the Iranians wrote geographical notes in their 
astronomical works like Siddhanta. The tables of longitudes 
and the latitutde of various areas were given earlier books 
of astronomys alongwith their astronomical tables. 
There are a large number of Muslim geographians who 
flourished in different areas of Muslim world. The complete 
account of all of them may not to be given but most important of these 
geographers are discussed below. Ibn Batuta was the most 
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important traveller of Morocco. He is also supposed to be a 
Spanish but due to the available accounts, he was born in 
1304 A.D. in Morocco and also died in Morocco in 1368-69 A.D. 
He, throughout his life, travelled and visited in about the 
whole Muslim world. He also compiled his travel account 
(Rihla) Al-Khwarizmi who was born in Khwarizm before 
BOO A.D. and died after 847 was credited to work on 
mathematics and astronomy apart from geography. He wrote in 
this field Kitab Surat al-Ard (Book of the form of the 
Karth). Yaqut al-Hamawi was a distinguished geographer. He 
was born in Rum, Byzantine Empire which is now Turkey, in 
1179 A.D. and died at Aleppo in Syria in 1229 A.D. Among 
his several works are Mu'jam al-Buldan (Dictionary of the 
Lands), Kitab Irshad al-Arib ila Ma'rifat al-Adib which is 
also known as the Mu'jam al-Odaba' (Dictionary of the 
Learned Men), Kitab al-Mushtarik Wad'an Wa'1-Mukhalif Saq'an 
and Al-Muqtadab min Kitab Jamharat al-Naseb (on the 
geneology of the Arabs). Shamsuddin Abu 'Abdullah Muhammad 
ibn Ahmad al-Maqdisi (b.946 A.D.) belonged to Bayt 
al-Maqdis who also worked and wrote on geography and 
Cartography. Apart from his work Kitab Ahsan at-Taqasun, 
he drew the maps of fourteen regions (Aqalim) which he made 
after the division of the whole Muslim world. Shihabuddin 
Ahmad ibn Majid was a reknown navigator of the Muslim world. 
He flourished at Najd in Saudi Arabic in the fifteen century 
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A.D. He knew about all the sea routes from Red sea to 
eastern Africa and from eastern Africa to China. In this 
branch of geography no navigator equalizes him. Because of 
this reason he called himself, "The Lion of the sea in 
Fury." Among his writings Hawiyal al-Ikhtisar fi 'Usui 'Ilm 
al-Bihar is most important. Another work of ibn Majid is 
al-Sufaliyyah. Abu Muhammad al-Hasan al-Hamdani was a 
geographer from Yaman who borned there perhaps in 893 A.D. 
and died around 951 A.D. Sifat Jazirat al-'Arab is his work 
on geography and is based only on his own observations. 
Ibn Hawqal belonged to the Upper Mesopotamic which is now in 
Turkey and flourished in the second half of the 10th 
century A.D. His work on geography, Kitab al-Masalik wa'l -
Mamalik is supposed to be the atlas of the Muslim world. 
Al-Mas'udi, being a historian and geographer he visited a 
large number of towns and cities, both through land and sea 
routes and compiled various important works on both the 
sciences. Nuruj al Dhahab wa Ma'adin al-Jawhar, al-Tanbih 
wa'1-Ishraf and Kitab Akhbar-e-Zaman wa man Abadahu'l-
Hadithan are among his most important works on History and 
geography, Abu Yahya Zakariya bin Muhammad al-Qazwini was 
a cosmographer and geographer of Qazwin in Persia. He was 
born there in 1203 and died 1283 A.D. Two works, 'Aja'ib 
al-Makhluqat wa Ghara'ib al-Mawjudat (Wonders of the 
Creation and Unique of existence), on cosmography and 
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Aja'ib al-Buldan (Wounders of the Lands), and Athar al-Bilad 
wa Akhbar al-'Ibad (Monuments of the Lands and Histories of 
the people), (both of these are the parts of one work of 
geography) are attributed to him. Ibn Khurradadhbih was a 
geographer of Persian origin who was born in 820 A.D. and 
died in 912 A.D. Among his various books on different 
fields, his Kitab al-MasgtJik wa'l - Mamalik is on geography 
that was completed about 846-47 A.D. 
Lastly, the name of Abu Rayhan al-Biruni is worthy 
of mention. He was born in Khwarizm in 1973 A.D. where he 
studied and flourished and subsequently worked at the court 
the Samanid ruler, Mansur II. From there he went to Ghazna 
at the court of Mahmud, the Ghaznawid ruler. He collected 
geographical informations during his visit in India. Among 
his works on geography Kitab al-Hind and al-Qanun which he 
wrote for the Sultan Masud, son of Mahmud, are important. 
The geographical literature of the western Muslim 
World is quite different from that .of the east. The 
easterners, on the one hand used to give the account of the 
world in which they explained the sphericity of the earth, 
they distributed the seas and mountains, the different 
climates, the coordinates of main cities and the 
peculiarities of each country while on the other hand the 
western geographers showed their interest in itineraries 
containing usually the accounts of the important or learned 
men of those cities and towns where they visited and stayed. 
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Apart from this their human accounts, they contributed to 
the informations of plants and animals. 
Al-Bakri (b. 1010y d. 1094) 
Abu 'Ubayd 'Abdullah ibn Abdul Aziz ibn Muhammad 
was a celebrated geographer alongwith a good poet and 
2 
philologist of Muslim Spain. According to Levi-Provencal 
3 
he was also a theologian and botanist. His ancestors were 
originally Arabs by race who later on migrated to Spain 
after its conquest by the Muslims in 711 A.D. It was a 
reknown family which was in possession of a vast area of 
land. Later on during the Caliphate period this family 
played an important role for the downfall of Umayyad 
Caliphate of Cardova and declared its independent rule in 
Huelva (Ar. Walba) and saltes (Ar. Shaltish) in 403/1012. 
These cities were situated in the south of Iberian peninsula 
on the coast of Atlantic ocean. 
He was born either at Huelva or at Saltes in 1010 
A.D. where his father Izz al-Dawla Abd al-'Aziz al-Bakri was 
working at some important position. Al-Bakri started 
receiving education at his native town. But after the anti-
Abbadid activities his father was forced by al-Mu'tadid bin 
' Abbad to give up his pricipality to the king of Seville. 
2. J. Vernet D.S.B., vol. I, p.413. 
3. E. Levi-Provenial E.I., vol.1, pp.155-56. 
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After this event it was annexed to Saville in 443/1051. 
and Al-Bakri, then, alongwith his father, had to move to 
Cardova. At Cardova he continued his studies where he 
devoted his full time for academic pursuits. In this city 
he came into contact with a great historian of the time, 
Abu Marwan ibn Hayyan (d.1075 A.D.) from whom he studied 
history. His teacher of geography was al-'Udhuri (d.1085 
A.D.). The able guidance of al-'Udhuri made al-Bakri such 
great scholar of geography that he, with his writings and 
contributions to the field was respected both by the 
scholars and the rulers. After completing his education he 
was associated with the court of the banu Sumadih ruler, 
al-Mu'tasim at Almeria and lived there for a long period. 
He also visited Seville and lived for a long period there. 
Al-Bakri, though did not cross the boundaries of Iberian 
Peninsula but he travelled to a number of important cities 
of the peninsula and passed his considerable time there. 
With the intervention of Almorabits and deposition of 
various pitty rulers he settled at Cardova, then came under 
the control of Yusuf bin Tashfin where he died in 487/1094. 
Being a perfect type Musharik and a scholar of different 
branches of learning al-Bakri wrote many scientific works 
and gave important geographical informations. In his work, 
4. Ibid 
5. J. Vernet, op.cit., pp.413-14. 
Ill 
Mu'jam ma Ista'jam he presents the names of places in Arabia 
which are usually misspelled in common usage and the poetry 
of the Jahilliyah and hadith literature. This work 
contains two important portions. Firstly al-Bakri gave a 
detailed introduction of geography of the region on which he 
was working alongwith the habits of about all important 
7 
tribes. After the introduction he deals with the problems 
analytically. Another work of al-Bakri, Kitab al-Masalik 
wa'1-Mamalik deals with the description of land and sea 
accounts alongwith the historical and social informations of 
Spain and North Africa. It was because of the fact that 
mostly scholars of that period worked on different fields 
at the same time and wrote sometimes separately and some-
times combined. They, not only got acquainted with the 
various sciences but got mastery over natural, mathematical 
and Islamic Sciences side by side. This work enjoyed much 
fame and was used as an authority by the Muslim and 
Christian scholars for centuries. Its manuscript as 
reported by J. Vernet is preserved in Paris (BN 5905). 
According to the same author the portion of al-Masalik 
dealing with North Africa was published by de Slane in 
Journal asiatique under the heading "Description del' 
Afrique septentrionale" in 1858-59 in the form of French 
6. Ibid., p. 414 and E. Levi-Provencal, op.cit.,p.!56. 
7. E. Levi-Provencal, op.cit., p.156. 
8. J. Vernet, op.cit., p.414. 
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translation. It is published in the translated book form in 
two volumes. Similarly the portion of the book which deals 
with slav was translated into Russian By A Kunik and V. 
Rosen at St. Petersburg in 1878. It has also been published 
in its Latin and polish versions by T. Kowalski. This work 
of al-Nakri was completed, according to different sources in 
1068 A..D. The main purpose of writing this work was to 
provide important informations of land and sea routes to the 
travellors for their facilitation as the title, of this 
work, Book of the Roads and Kingdom shows. He gives in this 
part the important information of distances between each 
9 . . 
town. J. Vernet informs us that a portion of this work is 
available and most of the part is lost. He, in his 
al-Masalik describes the nature of coast land, its climate 
and gives other important informations related to coasts. 
The book contains the whole coastal description precisely 
which is neither based nor having the information of the 
works of same titles written by Eastern geographers. He 
also describes various aspects of different races. It 
includes the description of the Slavic and Nordic people in 
the introduction of this work, which is said to. have been 
12 published only in fragments. Further, while describing 
9. E. Levi-Provencal, op.cit 
10. J. Vernet, op.cit 
11. Ibid 
12. Ibid 
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the geography of North Africa and Spain he puts the history 
of these regions perellel to it. This portion of this book 
North Africa and Spain was written under the title, 
Al-Mughrib fi dhikr Ifriqiyya wa'1-Maghrib. He also had the 
verbal information from the people coming from North Africa 
to his home at Cardova or at Seville. Therefore, alongwith 
his remarkable accounts about the Sahara routes in this work 
that seems to be among the earliest information, we find 
the historical portion of these regions also. Dealing the 
history of these regions he mentions the origin of Almoravid 
13 
movement. According to J. Vernet "The fragments of the 
second part was used by Alfonso". Since the original work is 
out of reach, it has come to know that the main source of 
this work are the books of his teacher, al-Udhuri and 
Muhammad ibn Yusuf ibn Warraq who wrote his book about the 
history of Ifriqiya. Various Muslim and non-Muslim 
scholars got benefited with this work of al-Bakri and used 
it in their works both in Arabic and Latin languages as 
source material. According to Levi-Provical, "... his work, 
even in its fragmentary form provides a mass of information 
which would give scope for the .drawing up of analytical 
lists and maps as does the Nuzhat al-Mushtaq of al-Sharif 
al-Idrisi, that other master piece, of a somewhat later 
13. Ibid 
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date, on the historical geography of the Islamic world in 
14 the middle ages." He is also said to have used 
different sources in Arabic version or others and oral 
traditions while describing about different regions. Among 
these sources are Etimologiae of St. Isidore/ the History of 
Orosius. Apart from this al-Bakri utilized the accounts 
of the travels of a Jew geographer of Tortosa and Ibrahim 
ibn ya'qub. 
Al-Bakri was also interested in the science of 
Botany. Though none of his botanical works are stil 
survived but since many great pharmacologists of Muslim 
Spain recognized him as an authority and cited him in their 
works, he was supposed to write on this science. Among 
these scholars ibn Baytar and al-Ghafiqi are worthy to be 
mentioned. So, different authors deduced from this fact 
that he wrote A'yan al-Nabat. The title Kitab al Nabat is 
recommended by some scholars while ibn Abi Usaybi'ah gives 
the name of this book as Kitab A'yan al-Nabat wa'l -
Shajaryat al-Handalusia. As a religious scholar al-Bakri 
is reported to write a book on prophetic mission. 
14. H. Levi-Provencal, op.cit., p. 157. 
15. J. Vernet, op.cit. 
16. Ibn Abi Usaybi'ah, 'Uyun al-Anba' fi Tabaqat al-
Atibba, Al-Matba'at al-Wahabiy'ah, 1882, vol.11, p.52. 
17. E. Levi -Provencal quotes Ibn Bashkuwal's Sila in 
K.I., vol.1, p.156. 
Unfortunately the title of this work is not available. He is 
reported to write four important works on philology. They 
are al-Tanbih 'ala Awham Abi Ali fi Kitab a-Nawadir which is 
the criticism of the work of Abu 'Ali al-Qali; Simt al-
La'ali fi Sharh al-Amali, a commentary of al-Qali's Amali; 
Silat al-Mafsul which a commentary on the verses quoted in 
al-Gharib al Musannaf of Abu Ubayd al-Qasim bin Sallam and a 
commentary of proverbs used by ibn Sallam entitled Fasl al-
io 
Maqal fi Sharh Kitab al-Amthal. Another important work on 
history and philology is also attributed to him. This work 
bears the title, al-Mu'talaf wa*1-Mukhtalaf which is devoted 
to the Arab tribes by this great philologist of Muslim 
c • 1 9 
Spam. 
Abu Hamid al-Gharnati (1080-1169 A.D.) 
Abu ' Abd Allah Muhammad ibn ' Abd al-Rahim bin 
Sulayman al-Mazini al-Andalusi was a celebrated geographer 
of Muslim Spain who for writing geographical accounts 
travelled and visited a large number of important cities 
both in the East and the West. He was the descendent of 
the Hispano-Arabic family. He is also known as the 
20 traveller and collector of 'aja'ib. 
lfi. Ibid 
19. Ibid 
20. E. Levi Provincal, E.I., vol.1, p.122. 
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No more information about his childhood and 
education is available except that he was born at Granada in 
473/1080 A.D. He studied various sciences and especially in 
his native city and stayed for sometimes at Ucles (7.r. 
Uqlish). Nevertheless no name of any of his teacher is 
known. He passed a considerable period of time in 
travelling the Muslim countries of the East. So his 
adultary life may be divided into two parts, the period of 
travel and that of writing works. He started his journey 
towards East in 511/1117-18 in which he chose searoutes in 
place of land. In the same year he reached Alexandria and 
engaged himself in the study. There at Alexandria he 
studied this science under a renown-scholar of the period, 
Abu Bakr al-Turtushi. From there he went to Cairo and after 
a short stay there he went to Baghdad in 515/1123. 
Al-Gharnati then decided to travel throughout Persia after 
four years of stay there in 524/1130. He, then went Volga 
after crossing Caucasus and reached upto Bulgar. Lastly he 
visited Bashgird which was in those days under the 
possession of Hungarian tribes and stayed in their dominent 
areas for three years. After his long journey of these 
areas and later Central Asian cities including Khwarizm, 
Bukhara, Marw,Nishapur, Rayy, Isfahan and Basra. He visited 
Hijaz and performed pilgrimage. It is remarkable to 
mention that wherever Al-Gharnati reached in his journey, he 
came into contact with the scholars, and especially 
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geographers of that place. He, with his meeting with those 
scholars got benefited and tried to learn more in this 
field. In 550/1155 he, for six years settled at Baghdad 
and then went to Mosul. From there he went to Aleppo and 
later to Damascus. He died there at Damascus in 565/1169-70. 
The second phase of his life was started when he 
started writing his geographical works. In this period 
while he stayed at Baghdad and at Mosul he prepared two 
21 important works entitled Mu'rib 'an Ba*d Aja'ib al-Maghrib 
(Anthology of the Marvels of maghrib) for vizir Yahya bin 
Habayra and Tuhfat al-Albab wa Nukhbat al-Aja'ib (Gift from 
the Heart and Selection of marvelous things) on the demand 
of Abu Nafis al-Ardabili, a great well wisher of Abu Hamid 
22 
al-Gharnati. Apart from other geographical informations 
these works contain much knowledge about cosmography by 
23 
which many later cosmographers were benefited. Also 
these works were cited at a large scale by the Muslim 
authors of East and the West. Many other important works 
on geography are also said to have been written by him. 
Among these works are Nukhbat al-Adhhan fi 'Aja'ib al-'Ajab 
(Selected memories concerning the greatest marvels) and 
Aja'ib al-Makhluqat (Marvels of creatures) both of which 
21. J. Vernet, D.S.B., vol.1, p.29 and E. Levi-Provencel, 
E.I., vol.1, p.122. 
22. J. Vernet, op.cit. 
23. E. Levi-Provencal, op.cit 
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according to J. Vernet/ "are the revisions or adaptations of 
the Mu'rib 'an Ba'd 'Aja'ib al-Maghrib and the Tuhfatal-
24 Albab wa Nukhbat al-Aja'ib. Because of the usefulness and 
importance, the works of Abu Hamid al-Gharnati were 
translated into various western languages. Their trans-
lations were preserved in important libraries, academies 
or institutions on the one hand and on the other these 
translations were used privately and taught the students of 
the field. The work Mu'rib 'an ba'd aja'ib al-Maghrib was 
translated into Spanish that is preserved in the Royal 
25 Academy of History of Madrid. 
As no work of Abu Hamid al-Gharnati is under reach, 
we have to depend upon the articles and reports written and 
given by various writers in various encyclopaedias 
dictionaries and books. According to the informations 
Mu'rib is an informative work that deals some of the 
marvels of Andalusia. It also has detailed descriptions of 
astronomy, astrology and chronology of Andalusia as well. 
Al-Gharnati, in his travel accounts about Eurasia gives 
interesting reports prepared on the basis of the 
observations made by him of physical geography. In his 
24. J. Vernet, op.cit., p.29. 
25. Its number bears 96a-114b of the MS of the Royal 
Academy of History of Madrid, Spain. 
26. J. Vernet, op.cit., p.29. 
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travel he met a number of ethnic groups and mentioned their 
society, culture, tradition, customs, language and all 
related informations. These informations are said to be 
most important as he was the first to observe them very 
minutely and presented them in his travel accounts. These 
descriptions and observations include those used by the 
yura people of the Arctic of which al-Gharnati made diagram 
also. Al-Gharnati also described about the land, climate 
and the people of the Flora and Fauna, situated in the 
northern Russia which, according to J. Vernet, "... is also 
27 
of great interest" The Mu'rib was published with a 
28 Spanish translation by C.E. Dubler. 
The second work of Abu Hamid al-Gharnati entitled 
Tuhfat al-Albab wa Nukhbat al-Aja'ib is also important 
work. He gave such interesting informations in his work 
which no earlier geographer could produce . He categorised 
this work into different chapters and in each chapter he 
gave different geographical informations alongwith their 
inhabitant people and animals of those areas. So far the 
information regarding the homeland of Abu Hamid 
al-Gharnati is concerned, it is not given much concisely in 
his Tuhfa but different informations are given at different 
27. Ibid 
28. E. Levi-Provencal, op.cit., p.122. 
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places. This work of al-Gharnati are chapterised into four 
distinct parts. 
(a) This part gives various descriptions of the world 
and its people apart from other geographical accounts. The 
author described in detail about Sudan, and especially the 
trade of gold and salt in the country with its complete 
survey including the information about the land and 
climatic conditions of Sahara desert and the way used by the 
merchants in crossing the Sahara desert. He also mentioned 
how the merchants chose their way and guided themselves by 
the stars to cross this desert. It is interesting to note 
that until his period the use of compass was not started 
and it seems to be used by the geographers after him and 
the works written subsequent to his geographical accounts 
mentioned the use of this instrument. Apart from other 
descriptions al-Gharnati described such human beings which 
are said to be quasi human beings. Such informations/ 
though they are strange, were never given by any earlier 
scholar. The accounts of these human beings were also 
repeated, as J. Vernet says, "...in Latin cosmographic 
30 
manuscripts of the early Middle ages..." 
29. J. Vernet, op.cit., p.30. 
30. Ibid 
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In the second chapter al-Gharnati selected to 
mention about various countries and monuments. Among the 
monuments included the pyramids of Egypt and the lighthouse 
at Alexandria. Due to the unavailability of the original 
material no names of the countries mentioned by him and no 
other monuments except mentioned above, is known. 
In the third portion of his book al-Gharnati mainly 
stresses upon the seas and their inhabitants. He also gives 
details of other things found in them alongwith the kinds of 
the seas, their depth, their plants, various kinds of 
stones, all kinds of fishes. Discussing fishes he mentioned 
about the existence of such fishes which can fly. He also 
31 tells in detail about squid and mentions its use with 
other characteristics. Discussing insects he stresses upon 
32 
octopus and gives complete information about it. 
33 Torpedo, a kind of heavy and strong fish was also first of 
all discussed by this great geographer. Among other 
important and major informations of the seas are notes on 
34 pumice an'* the discovery oil wells in the seas. In this 
chapter Indian paper was also described by al-Gharnati. 
31. It is a kind of fish which is used as the food for 
other fishes. 
32. It is a special kind of insect in the seas and 
oceans having eight legs. 
33. This is so quick and fast swimming fish that can 
easily get control over other fishes and makes them sense-
less before taking it as its food. 
34. It is a kind of stone found in the seas. 
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The fourth and the last chapter was devoted to the 
discussion of all the caves and tombs visited by him in his 
travel. Being a geographer he discussed such things which, 
directly or indirectly have no contact with his field but 
to geology. Dealing such things he worked and described 
fossils. At the same time he wrote on the usefulness and 
utilization of ivory of the elephants found in the forests 
of Siberia, called mammoth. The last and important thing 
mentioned by al-Gharanti in this book was the use of 
asbestos and proved that it could be used in saving from 
fire when used it in the form of clothes. The Tuhfa was 
published by G. Ferrand in 1925 from an unknown place. 
It is necessary to mention that at the time when Abu 
Hamid al-Gharnati flourished (from 1080 to 1169 A.D.) no 
such sciences were either far advanced or in advancing 
stage, he stands to be an eminent geographer, ethnographer 
and perhaps natural scientist who/ with his untiring 
experiments, experiences and researches put light on a 
number of facts which was perhaps impossible or most 
difficult for any other scholar. It is because of the fact 
35. Stones, animals or trees etc. which are found in 
the excavation and in which some chemical reaction has 
occured by which one can know its period or time of 
existence. 
36. E. Levi-Provencal, op.cit., p.12?. 
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that he made a long journey inside Iberian peninsula and 
outside it and devoted all his energies and time in persuing 
for his target and then writing it. Both of his works, 
Mu'rib and Tuhfa influenced the later geographers and 
cosmographers, not only Arab Muslims but western Christian 
and Jew scholars also. They worked and wrote important 
books using the books of al-Gharnati. Among such scholars 
37 
was al- Qazwini who re-eleborated both of these works. 
Seeing its importance Spanish scholars also translated his 
work Mu'rib into their language which has been preserved in 
the Royal Academy of History in Madrid (Ar. Majrit). 
Al-Idrisi (1100 -1166 A.D.) 
Abu Abdullah Muhammad ibn Muhammad ibn Abdullah ibn 
idris al-Sharif al-Idrisi was an eminent geographer and 
cartographer. Though he was neither born nor died any-
where in Spain even though he may be regarded as a 
Spanish scholar because he lived a considerable period of 
his life at Cardova and studied there. In this way with the 
connection of his knowledge and efficiency as a geographer 
he was Spanish. 
Al-Idrisi was born at Ceuta in Morocco in 1100 A.D. 
in the family of Alvi Idrisids who had been the rulers of 
•ag 
Ceuta and its nearby areas from 789 to 985 A.D. Hussayn 
37. J. Vernet, op.cit 
38. S. Maqbool Ahmad, D.S.B., vol. VIX p.8. 
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Nasr gives his date of birth in the year 1101 A.D. Ibrahim 
Ammadi Nadvi gives 1099 A.D. while Hitti and G. Oman have 
39 the same opinion as that of S. Maqbool Ahmad. The Idrisi 
rulers also claimed for the Caliphate. It is, because of 
the fact that he was the descendent of Idrisids, he received 
the title al-Idrisi. Since he and his ancestors were the 
nobles (Ashraf) of Malaga he was, also known as Sharif (The 
noble). Unfortunately when his ancestors could not maintain 
control and authority over Mai ga they migrated to Ceuta 
where al-Idrisi was born in that very respected family, 
since Muslim Spain was an important seat of learning and a 
large number of Christian and Jew scholars from all parts of 
Europe including the natives of the peninsula, were 
gathering there at different centres of learning and coming 
into contact with Muslim Scholars, he also got opportunity 
to visit at Cardova and received education there. There 
were thousands of schools and colleges, teachers and stu-
dents at each centre. Cardova, Seville, Granada, Toledo, 
Saragossa and many others were the important centres of 
learning where students received knowledge of various 
sciences including Medicine, Pharmacology, Surgery, Geography, 
39. S. Hussayn Nasr, Islam Mayn Science Aur Tahzib, 
1988 A.D., Karachi: Hamdard Foundation Press, p.101. 
Ibrahim 'Ammadi Nadvi, op.cit., p. 247, P.K. Hitti, op.cit., 
p.569; G. Oman, E.I., vol.Ill, p.1032. 
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Gardening, Astronomy, Astrology, Mathematics, Al-chemy, 
History, Literature alongwith different branches of Islamic 
Sciences, Philosophy and Kalam. 
The second phase of the life of al-Idrisi was 
started when he started to travel at the age of about 
40 
sixteen years. He first made a journey to Asia Minor and 
visited many important cities as well as important learning 
centres of Asia Minor. His next travel was towards Europe. 
In this journey he reached southern coast of France. He, 
then visited England and then travelled throughout Spain 
41 
and Morocco. He, himself stated in his book Kitab Rujari, 
according to G. Oman that he travelled a great deal in 
42 Spain and in North Africa. Al-idrisi preferred to travel 
through sea in place of land if possible while visiting 
different areas of the world. He, therefore, became an 
expert of the sea journeys with having known all the 
information and knowledge about seas and oceans. 
The third phase of al-ldrisi's life was started 
from 1138 A.D. In that year he received an invitation of 
king Roger II of Sicily requesting him to visit and stay in 
Sicily with the king himself. The king argued in favour of 
40. S. Maqbool Ahmad, op.cit 
41. Ibid 
47. G. Oman, op.cit 
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his invitation- S. Maqbool Ahmad cites the quotation of 
al-Safadi, as the words of the king saying, "you [Al-Idrisi] 
belong to the house of the Caliphs. If you live among the 
Muslims, their king will contrive to kill you, but if you 
43 
stay with me you will be safe". Al-Idrisi was well 
convinced with the argument of Roger II, the Norman king of 
the Island and joined him within a short period after 
receiving the invitation. He, there in Sicily, under the 
patronage of the king wrote geographical works and received 
high honour and position in the court of the king at 
Palermo. The same was continued till the death of the king 
in 1154 A.D. and even after his death when we worked under 
William I, the successor of Roger. Al-Idrisi returned to 
Ceiita in the last years of his life. He was died at Ceuta 
in 1166 A.D., where, the great scholar was burried with much 
honour. 
Al-Idrisi played a vital role in fulfilling the 
desires of king Roger II in the preparation of the world 
44 
map. He, at the same time wanted to promote various 
sciences and arts during his period in his kingdom. For the 
purpose he called the scholars including Christians, Jews 
and Muslim Scholars of the east and the west. He was not 
43. S.M. Maqbool Ahmad cited al-Safadi from Arabskaya 
geografiches kaya literature, Arabic trans., I pp.282-283 
in D.S.B., vol-VTI, p.8. 
44. S.Maqbool Ahmad, op.cit., and Ibrahim 'Ahmad Nadvi, 
op.cit., p.248. 
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satisfied with the prevailing works of different sciences 
and especially geography. Therefore he collected a large 
number of scientists from anywhere he knew about them if 
possible on the one hand and on the other he sent his envoys 
to travel far and wide and collect material and geographical 
informations. This helped in the creation of a culture and 
civilization consisting of the culture and civilization of 
many areas alongwith many races and religions, on the 
desire of king Roger II, al-Idrisi, under his patronage, 
with the collaboration of Christian scholars, constructed an 
important world map (some of them in colour also) and 
prepared a comprehensive geography of the world that 
provided important informations on various regions of the 
45 
world. Having received first hand information from the 
envoys, he prepared the circular map in Silver. In this 
map al-Idrisi showed rivers, gulfs, mountains, towns, ports, 
seas, inslands and other important places with the depiction 
of seven climes on it. 
No more work except geographical compendium with 
sectional maps in survived today. This work bears the 
title Kitab Nuzhat al-Mushtaq fi Ikhtiraq al-Afaq. This work 
is also supposed to bear the other title Kitab Rujari (The 
46 Rook of Roger) which was completed in 1154 A.D. This 
45. S. Maqbool Ahmad, op.cit., and G.Oman, op.cit., 
p.1033. 
46. S. Hussayn Nasr, op.cit., p.101, G. Oman, op.cit., 
p.1032; G. Sarton, op.cit., vol.11, p.I, p.300. 
128 
book contains most elaborate description of the world of 
medieval times. The sectional maps are said to be the 
reproductions of the original Silver map. Because of the 
vast information of the world seventy separate maps were 
prepared. He, before preparing these maps, divided the 
inhibited world mainly of the northern hemisphere into 
seven latitudinal climes, perellel to equator and each clime 
was further divided longitudinally into ten sections. 
Lastly,by dividing the whole world into seventy section he 
prepared seventy maps which when joined all together» the 
complete picture of the world based on all the informations 
collected through different means, known according to S. 
Maqbool Ahmad "... to the Arabs and the Normans may be 
obtained." This map was quite different as compared to the 
map prepared by ptolemy. It is, due to the fact that the 
map of al-Idrisi was based on the latest informations 
including ancient and modern that also include the 
informations given by Ptolemy in his map. This map 
prepared by Ptolemy, on the other hand was 1000 years older than 
that of al-Idrisi, based only on the ancient informations 
available to him. Praising al-Idrisi the author writes 
that the knowledge of this great geographer of Europe, the 
mediterranean region and the middle east was more accurate 
47 
and reliable than that of other parts of the world. This 
47. S. Maqbool Ahmad, op.cit 
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statement seems to be quite right because al-Idrisi, for a 
long period of 22 years, travelled throughout these areas 
and what he knew about these areas was the first hand 
information and more original than that what he got 
acquainted through other scholars. The work provides more 
accurate and detailed account with its map in comparison to 
other works of the period of which maps and their 
49 description did not always concur in their details. The 
reason of such a difference might be the preparation of the 
two separately. Another reason, according to the author, of 
this dissimilarity was due to "•••the maps were not drawn 
mathematically, and latitudes and longitudes known to Arab 
and Greek astronomers and geographers were not used in 
determining the geographical positions of place names". 
The book of al-Idrisi is important enough in the 
sense that it, alongwith the descriptions of physical 
geography and its related things, gives detailed accounts 
of the social, economic and political life of the people of 
all the regions described in his book, especially of the 
areas of Europe, Asia and North Africa. He described the 
society, culture, habits and all related things. Dealing with 
economical condition of the people of different places he 
49. Ibid 
50. Ibid 
51. Ibid 
130 
discussed the sources of income through business and 
especially from land resources. He, in this regard, 
discussed th kind of the land and their fertility which was 
of course the main source of income and the basis of their 
prosperity or poverty. Alongwith all these detailed accounts 
he described the political situation of these countries. 
In this regard he wrote about the nature of different 
rulers and their relations with their people. This book is 
so much rich that in the words of the author that it is 
52 
"... a rich encyclopaedia of the medieval period." He, 
before writing his geographical work had gone through the 
early geographical works of the Greeks and Arabs and 
learned a great deal of knowledge from them. Main scholars 
from amongst the Greeks and the Arabs are Ptolemy; Abu'l -
Qasim Ubaidullah ibn Abd Allah ibn Khurradadh bih (820-912 
A.D.) who wrote Kitab al-Masalik wa'l Mamalik and Abu 'Abd 
allah Muhammad ibn Ahmad, the author of the book bearing 
the same title as that of ibn Khurradadbih. He also studied 
Kitab Surat al-Ard, an authentic and important work written 
in the middle ages by Abu'l-Qasim ibn Hawqal (fl. 2nd half 
of the 10th century A.D.). It is, therefore, be said that 
to make his work authentic and perfect, al-Idrisi relied on 
the knowledge of earlier Muslim and Greek geographers and 
included their information in his book after their critical 
52. Ibid 
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examination, together with his own experience and knowledge. 
He also discussed the material provided by different 
scholars of his time. First he categorized the whole 
material and then arranged it accordingly with the maps. 
"The work represents the best example of Arab-Norman 
scientific collaboration in Geography and Cartography of the 
53 
middle ages" says the author. It was recognised, seeing 
its remarkable contents by the European, African and Asian 
scholars and institutions and was included as the text-
54 book in the whole Europe and other regions. This work 
played a significant role in educating the European 
students the science of geography and cartography. Later, 
this work enjoyed much familiarity far and wide both 
because of its importance and its preparation under the 
patronage of King Roger II who after its completion ordered 
for making a large number of copies of it. Kitab Nuzhat al-
Mushtaq which was also known as Kitab al-Rugeri was 
translated into various European languages. Its abridged 
editions and commentories were also published from different 
places of the continent. This first abridgement was 
published at Rome in 1592 A.D. It was translated into 
Latin by Joannes Hesranite and Gabriel Sionita which was 
published at Paris in 1619 A.D. under the title Geographia 
53. Ibid 
54. Ibid 
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Nubiensis. It was later, in the nineteenth century, 
translated into French by P. Amedee Jaubrat in two volumes 
with the title Geographie d'Edrisi'. Sometimes its 
different sections, describing the geography of different 
countries were also edited and sometimes translated by 
different scholars. Italy is, perhaps the last country 
where it was completely edited and translated in 1600 under 
the auspices of Instituto Universitario Orientale di Napoli 
and Instituto by a polygraph, B. Baldi and its unpublished 
translation is preserved at the University of Montpellier. 
Its commentary was also produced under the auspices of the 
same institutions. 
Al-Idrisi is also said to write another work for 
the said ruler of Sicily, king Roger II entitled Rawd al-
uns wa Nuzhat al-Nafs of which no copy is provided for it is 
57 proved by different sources. Another work of al-Idrisi is 
also reported by Abu'1-Fida with the title Kitab al-Sharif 
al-idrisi fi'1-Mamalik wa'l Masalik. There exist two ab-
ridgement of the book of Roger entitled Jayn al-Azhar min 
al-Rawd al-Mi'tar which was discovered at Cairo in 1893 by 
Vollers,is the abridged by Shihab al-Din Ahmad al-Maqrizi and 
Kitab-e-Jughrafia or Kulliyya-e-Surat al-Ard was discovered 
CO 
by E. Griffin in Tunis. 
55. Ibid 
56. G. Oman, op.cit., p. 1033 
57. Ibid 
58. Ibid., p.1033. 
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Al-Idrisi is also credited to write on simples and 
on botany. Kitab al-Jarai* al-Ashtat al-Nabat or Kitab al-
Adwiya al-Mufrada, discovered in 1928 A.D. by H.Ritter is 
59 
also said to have been written by him. Authors like Hitti 
Call him, "....the most brilliant geographical author and 
cartographer of the twelfth century, indeed of all medieval 
times". 
Ibn Sa'id al-maghribe (1213 - 1286 A.D.) 
Abu'l Hasan 'Ali bin Musa bin Muhammad bin 'Abd al-
Malik bin Sa'id was a famous scholar of geography of Muslim 
Spain. With being a celebrated geographer he was well-
versed in poetry, anthology and history. He was born in 
Granda in 610/1213. His family was much regarded as they 
were the descendents of a companion of Prophet Muhammad, 
'Ammar bin Yasir and as many generations of this family had 
been working in various fields of learning including 
religious and natural sciences and also in the field of 
literature. This family also got opportunity to rule at 
59. Ibid 
60. P.K. Hitti, op.cit., p. 568. 
61. Ch. Pellat, F.I., vol.Ill, p.926. 
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Qal'a during the period of the Tawa'if. " Shortly after its 
establishment its ruler was forced to enter the service of 
the Almohads. 
No information about his childhood is available 
except that he studied the traditional science. For the 
sake of geographical knowledge he visited different cities 
of Spain and North Africa in the west on the one hand 
while he seems to be in Egypt, Arabia, Syria, Iraq and as 
far as Iran on the other hand. At the age of twenty nine, 
in 6 39/1242 he, alongwith his father, Musa, went to perform 
pilgrimage but unfortunately his father was died during 
their journey at Alexandria in 640/1242. When he reached 
Cairo he was warmly received by the scholars of the city. 
It was because of a work of geography completed by him and 
its information reached Cairo before him. This book, Kitab 
al-Mughrib fi Hula'l-Maghrib had an interesting story of 
its writing. Pellat gives its detail as it was begun by Abu 
Muhammad 'Abd Allah al-Hijari on the advice of 'Abdul Malik 
6 3 bin Sa'id. But at that stage it was started to be written 
62. This was the period which started about the downfall 
of Umayyad Caliphate of Cardova in 1031 A.D. and continued 
till the establishment of Almorabit dynasty there in 1091. 
During this period various petty principalities were 
established in different parts of Muslim Spain including 
the Jahwarites of Cardova, Banu Hammud of Malaga and 
Algecises; Banu Ziri of Granada' Slav dynasty of Almeria, 
Murcia and Denia. Banu Hud of Saragossa, Banu Dhu al-Nun of 
Toledo and Banu Abbad of Seville. 
63. Ch. Pellat, op.cit 
135 
under the title, Kitab al-Mushib fi Ghara'ib al-Maghrib 
64 
which subsequently changed to the above mentioned title. 
The author then adds the information that its compilation on 
the basis of collection of data was continued and during 
this period its title was changed. The other scholars who 
contributed to this book are Ahmad (d. 1163 A.D.) and 
Muhammad (1125-1195 A.D.), the two sons of Abdul Malik bin 
Sa'id, then Muhammad's son Musa and finally his son, Abu'l-
Hasan 'Ali bin Musa, commonly known as Ibn Sa'id 
al-Maghribi. This was completed by ibn Sa'id al-Maghribi 
one year after his arrival at Cairo in 1243 A.D. Its 
different sections on different countries were edited by 
many scholars of later period. He left Cairo in 1249 A.D. 
for pilgrimage and later on went Iraq and Syria to receive 
the geographical knowledge. On his stay in Iraq and Syria 
he tried to complete a book, Kitab al-Mushriq fi Hula'l 
Mashriq which was undertaken by his father which still, 
fi 6 inspite of his efforts could not be completed. However he 
succeeded to complete several volumes of it. During his 
stay in the east he wrote another book under the title, 
al-Nafha al-Misriyya fi'l Rihla al-Makkiyya and performed 
another pilgrimage also. 
64. Ibid 
65. Ibid 
66. Ibid 
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The next phase of his life was started with the 
arrival in Tunis in 125^ A.D. where he entered into the 
service of the Hafsid ruler of Tunis, Amir al-Muntansir. 
But because of his engagement and activities, the ruler 
became hostile with him. Later on the crisis was over and 
67 he again succeeded in having favour of the ruler. He 
lived in Tunis till 1267 A.D. when he decided to perform 
again the pilgrimage. With the intention he made another 
journey to the East. In this journey he visited various 
important areas relating to the geographical knowledge. Among 
CO 
them various areas of Iran are worthy to be mentioned. It is 
reported that he returned in about 1276 A.D. to Tunis where 
he died in 1286 A.D. 
For being a good poet, historian and geographer he 
got much familiarity in Spain and North Africa. Due to the 
downfall of Muslim rule, most of the works of ibn Sa'id, 
like other scholars were either destroyed or lost while 
other works either in unpublished form or published, 
completely or partly, with different translations. His 
Mukhtasar Jughrafiya was edited by J. Vernet in 1958 and 
later edited with French translation by G. Potiron. 
Similarly his other writings were also used by later 
67. Ibid 
68. Ibid 
69. Ibid 
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scholars of geography and got benefited with them. Among 
these books are those in which he mentioned about various 
scholars of his time, his own family, his journey to Mecca 
and those on geography. Some more works of ibn Sa'id were 
also printed and became famous both in the Muslim east and 
west,and Christian west. Rayat al-Mubarrizin wa Ghayat al-
Mumayyazin which was partially edited with Spanish 
translation by E. Garcia Gomez in 1942 at Madrid and later 
translared into English by A.J. Arberry at Cambridge in 
1953, Jarai'al-Murqisat wa'1-Mutribat that was first edited 
at Cairo in 1286 and subsequently translated by A. Mahdad at 
Algiers in 1949, al-Ghusun al-Yania fi Mahasin Shu'ara' al-
Mi'a al-Sabi'a which was edited in 1955 at Cairo by Ibrahim 
Ibyari and Ikhtisar al-Qidh al-Mu'alla fi'l-Ta'rikh al-
Muhalla which was edited at Cairo in 1959 by Ibyari are 
71 those works printed and translated. Husayn Nasr, 
discussing him says that he came to the east on the 
invitation of Hulagu and that he wrote an important book on 
72 geography entitled Bast al-Ard fi Tuliha wa'l - 'Ard. 
Nothing more regarding this work is available. 
70. Ibid 
71. Ibid 
72. Syed Husayn Nasr, Islam Mayn Science aur Tihzib 
(Urdu Translation of Science and Civilization in Islam, 
1988, Karachi: Hamdard Foundation Press, p.102. 
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It is, however, worthy of mention, seeing the 
edition work and translations, that ibn Sa'id was an eminent 
and efficient scholar of geography alongwith other fields 
who with his observations and writings got a place in the 
history of Muslim geography. It is, of course, very 
unfortunate that very few scholars of modern times are 
aware of him and his works. 
Al-ffasan al-Gharnati Known as Leo the African 
(1485 - after 1554) 
Al-Hasan ibn Muhammad al-Wazzan al-Zayyati 
al-Gharnati, most commonly known as Leo the African was an 
eminent geographer of Muslim Spain. He is such a scholar 
who restricted his writings on the subject within the 
73 boundaries of Africa. 
Al-Hasan al-Gharnati was a person in the history of 
Muslim intellectuals who was known both by the Muslim and 
Christian names. He was born in 1485 A.D. at Granada in 
Spain. After the downfall of Muslim rule there in Spain 
in 1492 A.D. his family migrated to Fez in North Africa 
where he lived and devoted himself to the study of geogra-
phical works. No information about his origin is available. 
At the same time no knowledge about his family background is 
73. Thomas F. Glick, D.S.B., Vol. VIII, p.190. 
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available. Al-Hasan al-Gharnati made four long journeys to 
know about the geographical condition of those areas about 
which he was more interested. He started travelling in 1507 
A.D. In his first journey which he started from Fez he 
visited many important places in North Africa, Arabia and 
Turkey. He collected all possible informations through 
direct observations of geographical condition of the area 
from Fez to Constantinople that was the seat of government 
of Ottoman Turks. This was ended in 150 8 A.D. when he 
came back to his hometown. In the subsequent year 'i.e. in 
1509 A.D.) al-Hasan al-Gharnati/ keeping the same purpose 
in his mind decided to travel towards Timbuktu. This 
journey was lasted in 1510 A.D. In the third journey 
al-Gharnati again went to Timbuktu and later to Egypt via 
Lake Chad from there. This journey was comparatively longer 
that was started in 1512 A.D. and ended in 1514 A.D. His 
last and final journey was his official tour as an 
ambassador from Morocco to the Ottoman court. In 1515 A.D 
he went to Constantinople to the court of the Ottoman ruler 
Salim I who ruled over Ottoman empire from 1512 to 1520 A.D. 
Although this was his political journey, he paid his 
attention towards his fiald and made direct observations 
to get acquainted about the geographical condition of 
various nearby areas. From Constantinople he travelled 
towards Egypt and collected the necessary information of his 
field. His next visit after Egypt was of Arabia and then 
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he travelled towards Tripoli. Here, at Tripoli an 
interesting story of his life was started. In pursuation 
for the collection of related material to his field he was 
74 
made captive by the Italian Pirates. They made him slave 
and presented him as the slave before Pope Leo X. Seeing 
his ability and efficiency Pope Leo forced him to convert to 
Christianity. Al-Hasan al-Gharnati, seeing unfavourable 
condition for him became a Catholic Christian. It is very 
interesting that he did not reject the advise of the Pope 
and the Pope chose for him his own name. Since then he was 
called as Leo the African. It is interesting to mention 
here that he never left Islam but continued to be on his 
own faith and kept it in his heart. It is because of the 
fact that when he got chance to leave Italy, he left it 
and returned to Tunis. In Tunis he announced to reconvert 
to Islam. In fact if al-Hasan al-Gharnati did not show his 
acceptance of Christianity he might have been killed by the 
order of the Pope and his dream to prepare a significant 
work of geography fill up with interesting and informative 
accounts would have been uncompleted. 
While in his stay in Italy he, using all his 
sources, depending on his personal experience as well on the 
writings of other geographers, started writing his 
74. ibid 
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geographical treatise entitled Delia Descrittione Dell' 
Africa et Delle Cose Notabili Che Quivi Sono in Italian 
language, perhaps because of the pressure on him to prepare 
in this language as in the words of Thomas F. Glick 
"... doubtless it was based on Arabic notes or drafts". 
The work Delia Descrittione was a bulky work which 
the author divided into nine books according to its topics. 
The topics covered different areas. This book is important 
enough because it added a good deal of new knowledge to the 
75 
existing works of geography, written in the middle ages. 
The first book deals with the generalities of the continent 
of Africa and its people. he describes in this book all 
common things about Africa with the races of the people, 
their prevailing system and all its related material. From 
book second to book sixth were restricted by the author to 
only the areas of North Africa. Since he personally visited 
about all the areas of North Africa and observed the land, 
the rivers, the mountains, the deserts, the oasises along-
with the culture and civilization of the people, he devoted 
these five chapters to North Africa. In book VII he covers 
the upper Niger areas alongwith the whole area of' south 
upto the borders of Sahara. The geography of Fgypt and its 
socio-political conditions was described by the author 
75. Ibid 
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in his next book. In the ninth book al-Hasan discussed 
particularly the rivers, animals, minerals and plants of 
Africa which according to the author, is "... of most 
interest to the historian of science because of fresh data 
presented by Leo (al-Hasan al-Gharnati) and his discussions 
of the limitations of Pliny's knowledge of Africa". 
Unfortunately no source giving the detailed information of 
the area mentioned by him could be traced. It is, 
therefore, not being mentioned what he discussed and 
described about different places and its people, basing 
on his observations or consulting through different Arabic 
sources. However, it is such an important work which was 
consulted by the later cartographers and the writers of 
76 
potrolanos. There were many who edited and published the 
77 
original text. The important geographers who consulted 
this work are Ramusio in 1554, Luchini in 1559 and ortelius 
7R in 1570 in their maps of Africa. W. Barentszoon prepared 
portolano in 1596 by going through and getting benefitted 
from the Descrittione of al-Hasan al-Gharnati. This work 
exercised great influence and widely used by the scholars in 
Kurope for centuries. Similarly those works which were 
76. Thomas F. Click, D.5.B., vol.VIII, p.190. 
77. Ibid 
78. G.B. Ramusio was first to publish the original work 
and edited it under Navigationi e viaggi, from Vanice in 
1550. 
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based on this work also exercised great influence in the 
whole Europe and in Islamic world and were used as a text 
book for the students of geography. Various translations 
into different languages were also made by different 
scholars. 
There were some other geographers who flourished in 
Muslim Spain and devoted them completely to study and 
writings of geographical literature. They gave in their 
works rich informations of various cities and towns of both 
the east and the west. 
Among such scholars of geography flourished in 
Muslim Spain was al-Mazini. He was born at Granada and 
died in Damascus in 1169 A.D. He was the contemporary of 
al-Idrisi born before him and died three years after 
79 him. He is said to be an important Cosmographer of his 
time. He travelled to various regions and mentioned their 
accounts. Among the farther areas he travelled are the 
Hungary, volga and even Damascus where he died and was 
hurried. During his visit to volga he saw there the trade 
of fossil bones which he mentioned with detailed 
description. The title of his book is not mentioned in any 
of the sources available on al-Mazini and because of this 
fact we are unable to have other information regarding his 
travels and reports. 
79. G. Sarton, op.cit., vol.II, part I, p.300 
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Al-kinani Abu'l Husayn Muhammad bin Ahmad bin Jubayr 
was born in 1145 A.D. in Valencia and flourished there. He 
also travelled to various important cities and wrote, 
^according to Sarton, "... a very valuable account of his 
journey to the east in 1183-1185 A.D., one of the best 
80 
works of its kind in Arabic literature." Although Ibn 
Baytar was a herbalist and physician, he gave his travel 
accounts which he made extensively in Spain, North Africa 
and the eastern countries as far as Mosul. In this he gave 
a large number of geographical accounts. Abu'l - Abbas 
al-Nabati also discusses about his journeys in this work 
Kitab al-Rihla that was written basically on botany. 
Abu'1-Baqa' Khalid ibn 'Isa was another Spanish -
Muslim traveller. He was born at Qunturiya near Granada. He 
also passed a considerable period of his life in the 
journeys which he made both inside and outside the country. 
In 1335 A.D. he left his native place to perform 
pilgrimage. In the way to Mecca he passed through North 
Africa, Tunis, Alexandria Cairo, Jerusalem and Madina. In 
his journey to Mecca he used both the land and sea routes. 
During his return journey he went to Tripolis but leaving 
this went to Alexandria from where he went to Tunis. In 
Tunis he stayed for two years. In May 1340 A.D. he reached 
80. Ibid., and Ch. Pettat has also described his Rihla 
(the travel account) "one of the best of its kind and served 
as model to many other pilgrims '', E.I., vol.Ill, p.755. 
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his native place where he was appointed as the Qadi. He 
passed rest of his life at Qanturiya. 
Like other scholars of Muslim Spain he also composed 
his travel accounts under the title Taj al Mafriq fi 
Tahliyat 'Ularoa al - Mashriq (crown of the vortex on the 
81 description of the learned men of the east). He describes 
the detailed accounts of those men whom he met or heard of 
in various places. He, in this work also considered much 
material from other sources. There must be some more 
geographers and travel writers whose accounts and 
information could not be reached to our period. 
81. G. Sarton, op.cit., vol.Ill, part I, p.807. 
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MATHEMATICAL AND ASTRONOMICAL SCIENCES 
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The beginning and the early development of mathe-
matics and astronomy is traced back to the Babylonian 
civilization that flourished from 3100 to 210(1 B.C. Their 
advance in the field may be recognized from the fact that 
about 2700 B.C. they made two tablets of mathematics and 
2 
astronomy giving the number in square upto 60 and 
presenting the illuminative portion of moons disc from new 
to full moon. Further development was made after the 
babylonians by the Egyptians. They were so far advance in 
the geometry that the whole land of the country was divided 
into equal quadrangles and distributed each to each country-
man. They were familiar with the right triangles and 
fractions also. The Greek civilization was remarkable so 
far the development of mathematics and astronomy is 
concerned. Various schools like the Ionian School, the 
Pythagorian School, the Sophist School, the platonic School, 
the Athenian School and the First Alexandrian School were 
founded by different scholars of Greece and developed it to 
a higher extent. The Romans, the Chinese, the Mayas, the 
Japanese and the Hindus are important nations and civili-
zations which also developed these sciences by providing a 
large number of scholars in these fields. About all these 
civilization used their own number system for the 
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mathematical calculations. Some of these numbers are still 
existing in this modern world. 
Following the others, as has been mentioned earlier, 
the Arabs also started contributing to these fields after 
they translated these sciences into Arabic and got 
acquainted with them. Among the Arab mathematicians of the 
east wereMusa al-Khwarizmi, the writer of al-Gebr wa'l - Muqabla 
and Algoritmi de Numero Indorum and others; Thabit ibn 
Qurra, the great mathematician and translator; Umar Khayyam, 
the Iranian scholar of high repute and the inventor of 
Jalali Calander; al-Battani, the writer of a book on 
astronomical problems with mathematical solutions which 
bears the title Kitab Ma'rifat Matali'al Bruj fima Bayna 
Arba' al-Falak (The Book on the Science on Ascensins of the 
signs of the Zodiac in the Space between Quadrants of the 
celestial sphere and Abu'1-Wefa al-Bazjani, the constructor 
of the tables of tangents and cotengents. The other 
scholars of the east are: Al-Kuhi who solved the problem by 
constructing the seqments cf a sphere ; al-Saghani and 
al-Biruni who trisected the angles; Abu'1-Jud who solved 
the problem by intersecting parabola with an equilateral 
hyperbola; Ibn al-Haytham who worked on paraboloids; Abd 
al-Gehl who wrote on conic section; al-Khojandi, the 
discoverer that the sum of two cubes can never be a cube; 
al-Karkhi who worked on algebra and invented summation ( ); 
al-Kashi who presented the summation of 4th power; al-Mahani 
148 
who proved the cubic equation geometrically; al-Khazin who 
solved the equation by conic sections; Nasir al-Din Tusi who 
wrote treatises on algebra, geometry and arithmetic and ibn 
Yunus who solved the problems of spherical trigonometry. 
Apart from these there were a large number of mathematicians 
and astronomers who either worked on mathematics, or 
astronomy or both, and some with their works constructed 
observatories also. Ulugh Beg was the astronomer who, besides 
being a ruler of Central Asia constructed an observatory and 
worked on it. Among other prominent mathematicians and 
astronomers are Qutub al-Din Shirazi, Ibrahim al-Fazari, 
Ahmad bin Yusuf, Ibrahim ibn Rinan, al-Jawhari, Abu'l-
Hasan 'Ali al-Nasawi, Three brothers of Banu Musa family -
Muhammad, Ahmad and al-Hasan, ibn Hibinta, Abu'l-Abbas 
al-Nayrizi, Umar ibn al-Farrikhan al-Tabri, Abu Ma'shar al-
Balkhi, Abu'l-Abbas Ahmad al-Farghani, Qadi Zada al-Rumi, 
Habash al-Hasib, Mansur ibn Ali ibn Tariq, Al-Qabisi, 
al-Uqlidisi, Ibn Shatir, Sharaf al-Din Muzaffar al-Tusi, 
Abu'l-Husayn al-Sufi and Kamaluddin al-Farisi. 
Like other areas of the Muslim World Muslim Spain 
also produced a large number of Muslim mathematicians and 
astronomers. They worked in different branches of 
mathematics and astronomy. Many of them worked in the field 
of astrology also. It is very interesting to note that 
mathematics and astronomy are such sciences which were 
studied and developed side by side by most of the 
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astronomers and mathematicians of Muslim Spain. It is,_ 
because , the study of astronomy is mostly based on the 
mathematics and trigonometry, Some of the scholars like 
al-Qalasadi are credited to receive expertised knowledge of 
Inheritance law (fara'id) also,apart from other sciences. 
It is much difficult to say the exact date when the 
Eastern works were shifted to Spain, but inspite of all 
political rivalries between the Umayyads of Spain and the 
Abbasids at Baghdad, they imported the Arab works, 
especially the works of Arab mathematicians as well as the 
Arabic translations of the Greek works such as of Euclid, 
Archimedes, Appolonius, Ptolemy and others. However, it is 
quite clear that al-Karmani (d. 1066 A.D.) transmitted the 
* ++ 
mathematical ideas of Ikhwan al-Safa into Spain. Al-
*** **** 
Karmani died in the year 1065 A.D. or 1066 A.D. at the 
age of 90. This shows that he transmitted these ideas 
probably in the second half of the 19th century A.D. Piya 
says, "...If the libraries of that period were not destroyed, 
a great number of books and a huge material on various 
***** 
subjects would have been found". 
* Brothern of purity, a group of scholars flourished 
in the East who wrote on different fields of learning 
including mathematics 
** Maulvi 'Abdul-Rahman Khan, Qurun-e-wusta ke 
Musalmanon ki 'ilmi' Khidmat, vol.1, p.163. 
*** , Da'irat al Ma'arif al Sha'b, vol.11, p.197. 
**** Maulvi A.R. Khan, op.cit., p.188. 
***** *Abdul-Qawi Diya, Tarikh-e-Andalus Daur-e-Bani 
Umayyah Mayn, p.972. 
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Similarly Muslims of Spain played an important role 
in contributing to the field of mathematics whether it was 
arithmetic/ algebra, trigonometry or geometry. In the words 
of Cajori, "...the Western Arabs took an advanced position 
in the matters of algebraic notations and were inferior to 
none of their predecessors or contemporaries, except the 
* 
Hindus". But at another place Cajori, regarding the 
algebraic symbolism says, "...Arabic algebra before him 
[Al-Qalasadi] contained much less symbolism than [Sic] Hindu 
+ * 
algebra". The Europeans have also realised their 
advancement of knowledge and ability in the field. They also 
benefited from their researches and works for a considerable 
period to a great extent. 
*** 
They used Huruf al-Ghubar which were different 
from the numerals used in the East. These numerals were 
invented near about 950 A.D. The word 'ghubar' is an Arabic 
word, means 'dust' which stands for written arithmetic with 
+ *** 
numerals, in contrast to mental arithmetic. It is to be 
observed that mostly mathematicians of that period were 
astronomers who worked on mathematics and astronomy 
* F. Cajori, op.cit., p.111. 
** Ibid. 
*** Numerals introduced by Spanish-Muslim Mathematicians. 
**** F. Cajori, op.cit., pp. 110-111. 
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simultaneously. They, either created their own works or 
translated, corrected the earlier mathematical or 
astronomical works or both. Many c^ them wrote commentaries 
too. 
Working in different fields of mathematics the 
Spanish-Muslim mathematicians framed the rules of division 
of decimals, used arithmetic in tracing the planatory motion 
and also fixing day and night, invented rules of equation. 
They also worked on commercial arithmetic and triangle as 
well as derived new theorems on trigonometry and other 
related topics. 
However, due to insufficient information materials, 
it is impossible to present all the works and contribution 
of each and every Muslim mathematician during the period of 
Muslim rule in Spain, but it is necessary to discuss all 
the scholars of mathematics whose accounts, through any 
source are available. The earliest mathematicians are 
reported to be living in the tenth century A.D. and in 
every period more than one scholar worked in this field till 
the downfall of the Muslim rule there in 149? A.D. Amongst 
those mathematicians who, on their part stood as 
contributors were: 
Al-Majriti (d. 1007 A.D.) 
Abu'l - Qasim Maslamah ibn Ahmad al-Faradi 
al-Majriti is considered to be among the earliest and 
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important Muslim scientists of Spain. He was born at Majrit 
(Madrid) and flourished at Cardova. He was died in 1007 A.D. 
Al-Majriti was not only a mathematician and an 
astronomer but also a chemist. '-.s an astronomer he worked 
on the astronomical tables of al-Khwarizmi and changed its 
meridian from Iran to Cardova. As far as his alchemy is 
concerned, though it seems to be spurious, three books are 
ascribed to him: Rutbat al-Hakim (Sage's step); Ghayat 
al-Hakim (Aim of the wise) and Sirr al-Kimiya. About Ghayat 
al-Hakim Sarton says that its date was perhaps the middle of 
the eleventh century, while Juan Vernet mentions that 
2 
Rutbat al Hakim was composed after 1009 A.D. Similarly, 
3 in Encyclopaedia of Islam J. Vernet writes that since Qadi 
ibn Sa'id does not mention him in his Tabqat, therefore, 
they may be wrongly attributed to al-Majriti. 
His intention towards the sake of knowledge may be 
recognized by the fact that in addition to getting the 
knowledge from a geometrician, *Abd al-Ghafir ibn Muhammad, 
he joined a group of Hellenists in the period of 'Abdul 
Rahman III (912-961 A.D.). Apart from his alchemical and 
astronomical writings, he wrote a treatise on astrolabe and 
gave the knowledge of its technical construction and its 
1. As mentioned in Da'irat al-Ma'arif al-Sha'b, vol.11, 
p.195 and G. Sarton, Introduction to the History of Science, 
vol. I, p. 668. 
2. G. Sarton, op.cit., p.668 and Juan Vernet,Dictionary 
of Scientific Biography, Vol.IX, p.39. 
3. J. Vernet, Encyclopaedia of Islam (E.I.), vol.V, 
p.1109. 
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use, a commentary on the planisphere of ptolemy in the name 
Tastih-e-Basit al Kura' which is preserved in Latin version 
by Hermann of Dalmitia (1143 A.D.) and in Hebrew version 
also. Fi also went through al-Bhattani's (877 - 929 A.D.) 
theorems and emended some of them. Al-Majriti is also 
credited to write some notes on the theorems of Menelaus in 
the name Shakl al-Khatta which is on geometry. He wrote 
Tamanrilr. al-a'dad, a text book on commercial arithmetic. 
In this book he adopted, according to ibn Khaldun, arith-
metical, geometrical and algebraic techniques altogether 
4 
in connection with dealing sales, valuation and taxation. 
Since the Muslims were dominating on the business almost all 
around the world therefore, they needed some new rules 
useful in their business. Al-Majriti, keeping their need in 
mind, introduced some new methods and rules. These methods 
and rules were compiled in one book. With this effort 
al-Majriti made commercial arithmetic, a complete science. 
This text oook of al-Majriti is called al-Mu'amlat or 
Tamam'ilm al-a'dad. He was also acquainted with mensuration 
5 
and amicable numbers and expressed that these numbers have 
etoric power. Iamblichus (flourished about 320 A.D.), a 
renown philosopher of Neoplatonic school mentioned that the 
4. Juan Vernet, op.cit., and J. Vernet, op.cit. 
5. A pair of numbers is amicable with the condition 
that the sum of the factors of one equals to the other, and 
conversely. 
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amicable numbers were discovered by pythagoras. In response 
of his mathematical writings he was known as "al-Hasib" 
(the mathematician). He or his pupil, al-Karmani (d.1066 
A.D.) was also credited to introduce the Rasa'il of Ikhwan 
al-Safa into Spain. 
Al-Majriti exercised great influence on mathematical 
and astronomical learnings in Spain through his own writings 
as well as his pupils, as they settled in various parts of 
Spain. Abu'l Qasim Asbagh ibn al-Samh (979-1035 A.D.) 
migrated from Cardova to Granada; Abu'l Qasim Ahmad ibn 
al-Saffar (d.426/1035) flourished at Cardova but latter on 
went to Denia; ibn al-Khayyat (d.447/1055 A.D.) who worked 
as an astrologer, Abu Muslim ibn Khaldun lived in Seville 
and others were all his pupils who, contributed to mathe-
matical and astronomical learnings. 
Ibn al-Samh (979-1035 A.D.) 
Abu'l Qasim Asbagh ibn Muhammad ibn al-Samh was a 
famous mathematician and astronomer. He was born in 979 A.D. 
in Qartaba (Cardova). At his native place he got his 
education of mathematics and astronomy under the famous 
scholar of that period, Abu'l Qasim Maslamah al-Majriti. 
In the beginning of 5th/llth century he migrated to Granada 
6. P.K. Hitti, History of the Arabs, p.570. 
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which was in those days under the rule of Habus bin Maksan 
under whose patronage ibn al-Samh completed his writings. 
There in Granada ibn al-Samh died in 426 A.H./1035 A.D. 
The work of ibn al-So.nh on astronomy is both 
theoretical as well as practical. Apart from his mathe-
matical writings he compiled the astronomical tables and 
wrote on astronomical instruments. In his tables he adopted 
the method used in Siddhanta and explained them 
7 
theoretically. 
Ibn al-Samh wrote in the field of mathematics, on 
arithmetic and geometry as well as on mental calculus. As a 
o 
geometrician he worked on straight line, curves and arcs. 
9 
His mathematical works are: (1) Kitab al-Madkhal ila al-
Handasa fi Tafsir al-Uqlidus. (2) Thimar al-a'dad, which is 
also known as al-Mu'amlat, but different from the Mu'amlat 
of al-Majriti. (3) Kitab Tabi'at al-a'dad. (4) Kitab al-
Kabir fi al-Handasa. 
Following are the works of ibn al-Samh on astrolabe: 
A book which is based on two maqalas for the purpose of 
making astrolabe. Another book of ibn al-Samh explains the 
use of astrolabe. This book is so much bulky that it 
contains 130 chapters. On the model of Zij of Sindhind he 
7. George Sarton, op.cit., vol.1, p.715. 
8. Ibn Sa'id Andalusi, op.cit., pp. 69-70. 
9. Cf. Hajji Khalifa, Kashf al-Dhunun quoted by 
D. Pingree, op.cit. 
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composed his own work. This book is divided into two parts: 
The first contains all of his tables while in the second 
part he explains these tables. Al-Zarqali has mentioned in 
his Kit»b al-a'mal bi al-Safiha (in chapters 63, 64, 65) the 
method of ibn al-Samh of equalizing the astrological places, 
projection of rays and rising of the stars. 
Ibn al-Saffar (d. 1035 A.D.) 
Abu'l - Qasim Ahmad bin 'Abdullah bin'Umar 
al-Ghafiqi al-Andalusi was among the pupils of Maslama 
al-Majriti under whom he studied mathematics and astronomy. 
After he completed his education he migrated to Denia. More 
information is not available about his life and intellectual 
activities. According to sources, he was born in Cardova 
but its date lies in dark. He flourished there in Cardova 
but due to civil war there, his intellectual life was 
disturbed. This civil war became the reason for his 
migration to Denia where he died in the year 426 A.H./ 
1035 A.D. 
Informations of only a treatise on the use of 
astrolabe by him and of the compilation of astronomical 
tables on the method of Sindhind are available. His brother, 
Muhammad is also considered to be an astrolabemaker, one of 
10. Cf. Al-Zarqali, Kitab al-A'mal bi'1-Safiha in E.I. 
(New Edition) by D. Pingree, op.cit. 
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which is still surviving. His tables are survived in an 
Arabic manuscript while the treatise on astrolabe was later 
edited by J.M. Millas Valincrosa. This treatise has its two 
latin versions, by Jchennes Hispalensis, and by Plato of 
Tivoli.11 
Ibn Abi al-Rijal or al-Rijal (d.432 A.H./1040 A.D.) 
Abu'l-Hasan 'Ali ibn Abi al-Rijal al-Saibani al-
Katib al-Maghribi was, according to Cyril Glasse, "...a 
mathematician, astrologer and astronomer" but Sarton 
12 
mentions him as an astrologer. He was born most probably 
in Cardova but its date is not determined. He, however, 
flourished in Tunis (1016-1040 A.D.) and died there in or 
after 432 A.H./1040 A.D. 
Ibn Abi al-Rijal's work on mathematics is not 
survived but one of his astrological work al-Bari'fi Ankara 
al Nujum, is a distinguished book on horoscopes from the 
constellations. His other books are mentioned in Fihris al-
Makhtutat al-Musawwarah entitled Sharah Manzumah ibn Abi 
al-Rijal fi Ahkam al-Falak, preserved in Aleppo and Sharah 
Qasidah ibn Abi al-Rijal fi Ahkam al-Nujum in Damascus. 
Al-Bari'is his main work which was translated by Judah ben 
Moses from Arabic into Castillian and from Castillian into 
11. R.R. Goldstein, op.cit. 
1?. Cyril Glasse, Concise Encyclopaedia of Islam, p.336 
and G. Sarton, op.cit., vol.1, p. 716. 
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Latin by Aegidius de Tebaldis and Petrus de Regio. 
Al-Karmani (d. 1066 A.D.) 
Abu'l-Hakam Amr (or 'umar) ibn ' Abd al-Rahman ibn 
Ahmad ibn 'Ali al-Karmani was also among the early 
mathematicians of Muslim Spain. He was born in Cardova, 
lived for some period in the East and died in 1066 A.D. in 
Saragossa after passing 90 years of his life. Unfortunately 
we are unable to have any of his mathematical writings but 
it is being said that he or his teacher, Maslamah al-Majriti 
introduced the Rasa'il Ikhwan al Safa (writings of brethren 
13 
of purity) into Spain. 
Al-Jayyani (b. 989/990 d. after 1079 A.D.) 
Abu 'Abdullah Muhammad ibn Mu'adh al-Jayyani was a 
scholar who worked in the fields of Arabic philology, 
inheritance laws (fara'id) and mathematics as well as on 
ast'-ori&wy and Qur'aniyat (the knowledge of Quran). He was 
known as 'Qadi' (Judge) and 'faqih1 (Jurist). Since he 
flourished in Jaen, he was called al-Jayyani. Perhaps he 
was born in Cardova in 989/990 A.D. and died after 1079 A.D. 
It is due to the fact that he wrote his treatise on the 
total Solar Eclipse in 1079 A.D. 
13. P.K. Hitti, op.cit., p.571. 
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Many astronomical and mathematical works are 
reported to have been written by al-Jayyani. Though the 
Arabic texts of the works On the total Solar Eclipse and On 
the Dawn art. not available now, but the translations of 
both of these were made into Hebrew by Samuel ben Jehuda and 
the later into Latin ^y Gerard of Cremona entitled Liber de 
Crepusculis. He compiled and sumplified the work Tabulae 
Jahen of which latin translation was made by Gerard of 
Cremona under the title Liber tabularum Jahen cum regulis 
Suis. Tabula residum ascensionum ad revolutiones annorum 
Solarium Secundum Muhad Arcadius and Matrah Shu'aat 
al-Kawakib are other astronomical works ascribed to 
al-Jayyani. The mathematical works of al-Jayyani are Kitab 
majhulat qisiyy al-Kura, (determination of the magnitudes of 
the arcs on the surface of a sphere) on spherical 
trigonomery and a treatise entitled, On Ratio. 
In his Tabulae Jahen al-Jayyani shows that the 
difference between real astronomical and average date 
according to the Islamic lunar calander may be as much as 
two days. The work was based on the tables of 
al-Khwarizmi and its tables were converted to the longitude 
of Jaen at the midnight of 16th July 622 A.D. To determine 
such things as the direction of the meridian, the visibility 
14. Cf. Tabulae Jahen of al-Jayyani in D.S.R., quoted by 
Y.O. Samplonius N. and Hermelink, vol.VII, p.82. 
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of new moon, the time of the day as well as the time and 
direction of prayer, the calander, the prediction of 
eclipses and the setting up of horoscope, al-Jayyani gave 
clear instructions in this book. He rejected some of the 
theories of Ptolemy and al-Khwarizmi on the division of 
houses. He also rejected the theory of ray emission of Abu 
Ma'shar. 
In Liber de Crepusculis, al-Jayyani mentioned about 
morning and evening twilight and gave the angle of 
depression of The Sun at the beginning of the morning 
twilight and at the end of evening twilight as 18 . As the 
twilight happens because of the moisture in atmosphere, 
al-Jayyani tried to find out the height of this atmospheric 
moisture with the help of the angle of depression. He 
supposed the angle as the fourth magnitude alongwith the 
15 body, surfade and the line. In the treatise On Ratio, he 
defines five magnitudes which are used in geometry. They 
are number, line, surface, angle and solid. In this 
connection the writer says "...The un-Greek view of 
considering number an element of geometry is needed here 
because al-Jayyani bases his definition of ratio on 
magnitudes". 
15. Cf. Ibn Rushd, Tafsir (11 p. 665) by Samplonius and 
Hermelink, op.cit. 
16. Y.D. Samplonius and H. Hermelink, op.cit., p.83. 
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He commuted the Arab mathematicians for they 
condemned the book V of Plolemy in the preface of his On 
Ratio that its purpose "...to explain what may not be clear 
in the fifth book of Euclid's writing to such as are not 
17 
satisfied with it". It is because he understood well this 
book of Euclid. 
Al-Hayyani was among the scholars who chose the way 
either 'to find a relation between the views of the Arab 
mathematicians and the unsatisfying theory of Euclid's 
doctrine of proportion1 or 'to obtain equivalent results 
18 
more in accord with their views'. He, in this regard, 
criticized the Arabs not to understand his doctrine and to 
deduce little or nothing from his book. He established a 
common base regarding the conception of ratio and 
proportionality and then derived many characteristics of 
proportional magnitudes. By converting the Euclid's 
multiples into parts he made connection among them. With 
this process the magnitudes become truely proportional that 
satisfies Euclid's criterion. He discusses unequal ratios 
in the third part of this book. 
Yusuf al-Mu'tamin 
Yusuf al-Mu'tamin was such a scholar of Muslim Spain 
who, inspite of having the burden of running the government 
17. Quoted from the preface of al-Jayyani's, On Ratio in 
D.S.B., op.cit. 
18. Ibid 
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upon his shoulders, devoted a considerable time to learning, 
especially, mathematics. He, as well as his father, Ahmad 
al-Muqtadir billah who ruled at Saragossa (Sarghosa) from 
1046 to 1081 A.D., were great patrons of learned 
personalities of their state. Though his exact dates of 
birth and death are not confirmed but certainly he ruled at 
Saragossa from 1081 to 1085 A.D. after the death of his 
father. 
Being a mathematician he is known to write a 
treatise on the subject in the name Istikmal which meant 
'bringing to perfection1. Unfortunately, this treatise has 
not survived today. Joseph (Yusuf) ben Judah ibn Aqnin, 
showing the importance of this treatise, writes that it 
should be studied together with Euclid's the Almagest and 
19 
other middle books of importance. 
Al-Zarqali (1029 - 1087 A.D.) 
Abu Ishaq Ibrahim ibn Yahya al-Naqqash al-Zarqali 
was an astronomer and mathematician who worked in the field 
of trigonometry. He was born in 1029 A.D. in Cardova, 
flourished there, started his literary pursuits and made 
observations, according to Rarton, in 1061 and 1080 A.D. 
He died in 1087 A.D. 
19. Maulvi 'Abdul-Rahman Khan, op.cit., vol.1, p.225. 
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Al-Zarqali is considered as a renown astronomer of 
Muslim Spain who worked in this field more accurately than 
earlier ones. He invented an improved version of astrolabe 
20 
'Safihah' and produced a work, containing the description 
of 'Safihah' which was later translated into Latin, Hebrew 
and other languages; to prove the motion of the solar 
apogee with reference to stars; to make observations of 
21 tne obliquity of ecliptic and to edit the Toledan Tables. 
Al-Zarqali wrote a book on the introduction of 
trigonometry. The work is titled as Canones sive regulae 
tabularum astronomiae in which he explains the construction 
22 
of the trigonometrical tables. 
Jabir ibn Aflah (d. 1140 A.D.) 
Abu Muhammad (or Abu Mahmud) Jabir ibn Aflah (in 
Latin: Geber) was a great mathematician, astronomer and 
chemist. His exact date of birth is yet to be traced but 
according to U.R. Kahhalah, he was born in Seville and died 
23 in Cardova sometime in the middle cf the 12th century. 
20. P.K. Hitti, op.cit., p.572 cf. Khwarizmi, Mafatih, 
p.233-234 (It is a flatsheet or slab or anything, wood, 
stone, metal etc.) 
21. These are the planatory tables based on the obser-
vations made by him and other astronomers at Toledo. 
22. G. Sarton, op.cit., vol.1, p.759. 
23. U.R. Kahhalah, 1960 A.D. Mu'jam al-Muallifin, vol. 
Ill, p.105. 
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He flourished in Seville for a long period but there is no 
unanimity among different reports of different sources 
regarding his death. Sarton says that he died "...probably 
about the middle of the thirteenth century", while H. Suter 
and R.P. Lorch mention that he flourished in the first half 
24 
of 12th century A.D. 
Jabir ibn Aflah wrote an important work on Ptolemy's 
Qanun al-magisti in 9 books. This work has two different 
titles: Islah al-Majisti (correction of Almagest); and 
Kitab al-Hai'a (The book of astronomy). Islah is name of 
that copy which is an Arabic manuscript preserved in Berlin, 
while Hai'a is the title of another copy which is mentioned 
in the Bibliotheca Escurial Spain. 
Though the trigonometrical works of Jabir are of the 
same rank or inferior to Abu'l Wafa (940 - 997/98 A.D.) but 
he is more popular than Abu'l Wafa due to the translations 
of his Islah into Latin as well as Hebrew. The original 
books as well as their translations were available and used 
till the 17th century A.D. Gerard of Cremona (into Latin) 
and Moses ibn Tibbon (into Hebrew in 1274 A.D.) are the 
earlier translators of the work of Jabir ibn Aflah. Moses' 
nephew, Jacob ben Mahir again translated it in the second 
24. H. Suter, Encyclopaedia of Islam, vol.11, p.157 and 
R.P. Lorch, D.S.B., vol.VIT, p.JH. 
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half of the 13th century which was revised by Samuel ben 
Judah 1335 A.D. Inspite of the fact that he was quoted by 
al-Bitruji (12th century A.D.) and ibn Rushd in his 
Compendium of Almagest as well as his Islah was summarized 
by Qutub al-Din al-Shirazi (13th century A.D.), the trans-
lation done by Gerard made him more familar in the West and 
that was commonly utilized by the orientalists in Europe. 
In his Islah al-Majisti, Jabir criticised the views 
of ptolemy regarding planets, that the lower planets mercury 
ana venus have no visible parallexes and venus may lie on 
the line between the sun and the earth. He placed venus and 
mercury above the sun, not in a line. Whatever the errors 
Jabir found in Ptolemy's Almagest, he listed them all in the 
prologue of his Islah. 
Jabir discussed the introduction of trigonometry and 
gave for the first time the fifth main formula for the right 
angled spherical triangle (i.e. Cos A = Cos a Sin B). He 
derived the formulae on the basis of the 'rules of the four 
magnitudes'. Fe was well acquainted with the theorem that 
'the sines of the angles of a spherical triangle are 
proportional to the Sines of the opposite sides'. The 
problems of plane trigonometry were solved by him with the 
help of whole chord, not Sine and Cosine. Jabir replaced 
Menelaus' theorem by the theorems on right spherical 
triangles. Therefore, he based his spherical trigonometry 
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on the rule of four quantities instead of six quantities. 
Unlike Ptolemy who presented his theorems in the form of 
numerical examples, Jabir was a theorist. Jabir's first 
book contained four theorems (12-15) on the basis of a 
theorem which gives the idea that the sides of a spherical 
triangle may be found out by the Sines if they are greater 
or less than a quadrant. 
As far as his method in solving the problems is 
concerned, it was his own but not based on any work of any 
other scholar. He might have got some source material from 
Thabit ibn Qurra's treatise on Menelaus' theorem or 
directly from Menelaus* spherics. A Torquetum - like 
instruments (Turquet) is said to have been described by 
Jabir which, according to him, is the replacement of all the 
instruments related to Almagest. 
Jabir ibn Aflah is a great criticizer of the work of 
Ptolemy. He, therefore, exercised great influenfe by his 
trigonometry upon the whole West. He also gained popularity 
due to the writings of a number of Western scholars who, in 
their works utilized his Islah al-Majisti. Richard of 
Wallingford used it in his Albion and De Sectore while Simon 
Bredom discussed it for a long in his commentary on 
Almagest. His theorems are made more general in a part of 
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another commentary on Islah. Regiomontanus' work on 
trigonometry, De Triangulis (written in 1460's and 
published in 1533 A.O.) is most influenced by Islah which, 
for the first time was systematized trigonometry in Latin 
West. He was being quoted by the Western scholars even in 
the 16th and 17th centuries A.D. that may be regarded as a 
great proof of the importance of his writings. Henry 
Seville and Pedro Nunez are among those who studied and 
quoted him in their works. Corpernicus spherical 
trigonometry is the same work as Islah, who called Jabir as 
25 
'egragious caluminator of Ptolemy'. 
Ibn Rushd (1126 - 1198 A.D.) 
Abu'l-Walid Muhammad bin Ahmad bin Muhammad ibn 
Rushd (Latin: Averroes) is a well known scholar of Spain 
who, as some other great scholars of Muslim world, worked in 
different fields of Qur'anic Sciences and also on ther 
subjects as philosophy, physics, biology, medicine, 
astronomy and mathematics. Apart from his important 
contributions to the fields of medicine and philosophy, he 
made a number of astronomical observations. He wrote on 
Metaphysics and dealt astronomy physically as well as 
mathematically. 
25. R.P. Lorch, op.cit., p.39. 
26. D.E. Smith, op.cit., p.208. 
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A large number of works on different subjects are 
reported to be written by ibn Rushd. Unfortunately most of 
his original works are lost and only a few are survived in 
Arabic manuscript. However his fiftytwo works are survived 
either in original or translation form in Latin or 
27 Hebrew. 
In the field of mathematics, ibn Rushd wrote on 
trigonometry but no work in this field is survived. 
Abu'?-Salt (1067 - 1134 A.D.) 
Abu'1-Salt Umayyah bin 'Abd al-'Aziz ibn Abi'l-
Salt al-Andalusi was one of the great scholars who worked in 
the fields of medicine, mathematics and astronomy 
altogether. Until 1096 A.D. the first 29 years of 
Abu'1-Salt were passed in Spain as he lived in Denia and 
then Seville. In his native country he received a vast 
knowledge from Qadi al-Waqqashi. Then, for the sake of 
i-urther knowledge, he migrated to Egypt in the year 
489 A.H./1096 A.D. In Egypt he stayed at Cairo and 
Alexandria where he remained busy in his studies. 
Unfortunately he had to leave Egypt in 505 A.H./1192 A.D. 
due to the failure in lifting a sunked ship at Alexandria 
and arrived at Mahdiya, Tunis. He died in Madhiya in 
529 A.H./1134 A.D. 
27. Urdu Encyclopaedia of Islam, (Edited under the 
auspices of The University of Panjab, Lahore, vol. I, p.525. 
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As has been mentioned above so many works of Abu'l-
Salt dealing with logic, music, astronomy, physics, 
cosmography, mathematics and medicine are reported in 
28 
various books of Arabic. In the field of mathematical 
science he wrote on geometry. A very few part of the work 
on mathematics by Abu'1-Salt is available. His Risalah 
fi'1-A'mal bi'1-Asturlab provides the mechanism and use of 
Astrolabe. Apart from this a summary of astronomy are also 
attributed to him. He also wrote a treatise in the form of 
answer to different problems of mathematics with its short 
summary. This treatise of Abu'1-Salt also deals with the 
problems of cosmography and physics. The title of this 
treatise is not available now. 
In this way it may be concluded that Abu'1-Salt got 
a master-mind who was expert of different subjects and 
wrote on those subjects with full devotion. 
Ibn al-Yasmini (d. 1204 A.D.) 
Abu Muhammad 'Abdullah ibn Muhammad ibn Hajjaj ibn 
al-Yasmini al-Adrini al-Ishbili was a mathematician, 
different from other mathematicians of Muslim Spain. He was 
not an Arab but of Berber origin. Due to unavailability of 
detailed data it is impossible to mention his date of birth. 
28. H.G. Former, Legacy of Islam (Urdu translation) 
Edited by Sir Thomus Arnold and Alfred Goyume, translated by 
'Abdul Majeed Salik, pp. 509-515. 
170 
However, he or his family migrated from Fas (North Africa) 
29 to Spam and partly flourished in Morocco and Seville. His 
life was ended due to strengeling in Morocco in the year 
1204 A.D. 
Ibn Al-Yasmini is known as a mathematician who wrote 
his treatise on algebra al-arjuza al-Yasminiya in the form 
of poem, of which according to Sarton "...there are many 
30 
manuscripts". No other work of ibn al-Yasmini on 
mathematics is reported to be written. It is also not known 
what type of work on algebra was done by him in his 
al-arjuza. 
Muhyi al-Din al-Maghribi 
Muhyi al-Din al-Maghribi is one of the greatest 
Muslim mathematicians and astronomers who, in the company of 
Nasir al-Din Tusi (1201 - 1274 A.D.) 3 1 and his fellowmen 
made a number of astronomical observations at Maragha. A 
very lew informations about his life is available. It is 
difficult to say about his exact dates and places of birth 
and death. Apart from Spain he flourished for sometimes in 
Syria and Maragha (1260 - 1265) where he met Nasir al-Din 
Tusi and worked with him. 
29. G. Sarton, op.cit., vol.11, Part I, p.400. 
30. Ibid 
31. T. Arnold and A. Guillaume, The Legacy of Islam, 
p.393. 
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Apart from the astronomical observations and 
writings on it, he worked on mathematics especially 
trigonometry, astrology, chronology and revised and edited a 
number of Greek Works. He and Nasir al-Din al-Tusi were 
much praised by Maulvi A.R. Khan. S. Tekeli gives the 
32 following list as the works of Muhyi al-Din al-Maghribi. 
1. Kitab Shakl al-qatta', a book on the theorems of 
Menelaus. Al-Maghribi, in this book discussed, 
described and corrected the Menelaus1 theorems. 
2. Mayanfari'u "an Shakl al-qatta' (Consequences 
deducted from Shakl al-qatta'), that whatever the 
consequences were there in the views of al-Maghribi, 
they all were mentioned in this book. 
3. Risalah fi Kayfiyat istikhraj al-Juyub al-Waqi'a 
fi'1-da'irah (Treatise on the calculation of Sines). 
4. Khulasa al-Majisti (Essence of Almagest). New 
determination of the obliquity of the ecliptic made 
at Maragha, is discussed in this book by al-Maghribi, 
in 1264, 23; 30° while the real value in 1250, 
according to Tekeli was 23; 32, 19 . 
5. Maqalah fi istikhraj ta'dil al-Nahar wa sa'at 
al-mashriq wa'1-da'ir min al-falak (Treatise on 
finding the meridian, ortive amplitude and 
revolution of the sphere). 
32. S. Tekeli, op.cit., vol. IX, p.555. 
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6. Muqaddimat tat'allaqu bi harakat al-Kawakib 
(premises on the motions of the stars). 
7. Tastih al-asturlab 'The flattening of the astrolabe). 
The first three above mentioned books are written by 
al-Maghribi on trigonometry and the remaining are on 
astronomy. He revised and edited Euclid's Elements, 
Appolonius' Conies, Theodosms' spherics and spherics of 
Menelaws. 
Six books on astrology and one on chronology are 
33 
also attributed to al-Maghribi. There are some other 
contributions of Muhyi al-Din al-Maghribi in various fields 
of trigonometry. As far as right angled spherical triangles 
are concerned, he gave two proofs related to Sine, gave the 
value of Sin 1 , the ratio of the circumference of a circle 
to its diameter, determined two mean proportionals between 
two lines, and on other triangles he generalized one 
theorem. 
In finding out the value of Sine 1 he used the 
theorem that 'the differences of Sines of arc having the 
same origin and equal differences become smaller as the arc 
becomes larger', explained by Abu'1-Wafa (328/940 
388/998). Earlier Ptolemy calculated approximately 
equivalent value of Chord 1 . Then following him and with 
33. Ibid 
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the help of cubic equation, al-Kashi (d. 1429/1430 A.D.) 
found its exact value. He and Abu'1-wafa tried to find the 
value of Sine of one-third of an arc. 
The ratio of the circumsferences of a circle to its 
diameter ( ) was calculated by al-Maghribi by using the 
method of interpolation based on the ratio of arcs greater 
than the ratio of Sines. He found Sin 1 = 1; 2, 49, 42, 
p 
17, 15, 12 and then found the difference between two values 
p 
of Sines is 0; 0,0,0, 56 , which according to S. Tekeli, 
34 
"...is correct upto four places". 
Al-Maghribi found the length of regular polygons of 
ninety six sides which are inscribed and circumscribed. 
Later on with the help of above value and the value 
described by Archimedes he got: 
3R + 1/7 < the circumference < 3R + 10/71 and des-
cribed the difference of 10/71 as 0, 8, 30, 40P. 
Al-Maghribi also discussed the triangles and after 
comparing them gave the values related to these triangles. 
Ibn Badr 
Abu 'Abdullah Muhammad ibn ' Umar ibn Muhammad also 
known as ibn Badr (Sp: Abenbeder) is reported to live in 
Seville. Sarton is the only source who doubtfully mentions 
34. Ibid., p.556. 
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that he fourished "...probably in the thirteenth 
35 
century". No other biographical sketch of ibn Badr is 
available. 
As far as his i.,athematical works are concerned, it 
is reported that he wrote on algebra and arithmetic. He 
discussed in his work, Ikhtisar al-Jabr wa'1-Muqabalah 
(Compendium of al-Jabr wa'1-Muqabalah of al-Khwarizmi), 
different branches of algebra and arithmetic such as 
numerical examples or problems, quadratic equations, 
36 
Surds, " multiplication of polynomials, arithmetical theory 
37 
of proportion and linear Diophantine equations. One part 
of this work deals with theoretically also. This work of 
ibn Badr has some importance for a commentary on this work 
was written in verses in 1311-12 A.D. by Muhammad ibn 
Al-Qasim al-Gharnati. Ibn Badr is also supposed to be the 
writer of other works of mathematics and astronomy. 
Muhammad al-Hassar 
Abu Zakariya (or Abu Bakr) Muhammad ibn 'Abdullah 
al-Hassar was a mathematician of high calibre. The exact 
period of his life could not be determined. Sarton in this 
connection, bases Tbn al-Banna as his argumenmt that the 
35. G. Sarton, op.cit., vol.11, part II, p.622. 
36. A Surd is defined as a numerical radical in which 
the raducand is rational but the radical itself is 
irrational. 
37. Muhammad Sa'ud, Islam and Evolution of Science, p.36 
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Talkhis/ a great work of mathematics of ibn al-Banna was an 
offshoot of his work and on this ground he says that 
38 
al-Hassar flourished in 12th or 13th century A.D. Smith, 
regarding his period mentions hiu as a 12th century 
*.- • 39 mathematician. 
No more mathematical works are reported to be 
written by him except a treatise on arithmetic and algebra. 
This treatise has such an important work on arithmetic and 
algebra that ibn al-Banna, a renown mathematician of 
Maghrib whose work Talkhis exercised great influence on the 
Islamic East and the West, derived this work from the work 
40 
of ibn al-Hassar. Ibn al-Hassar, in this work uses Ghubar 
numerals. Later it was translated into Hebrew in 1271 or 
1259 A.D. by Moses ben Tibbon. 
Ibn al-Raqqam (d. 1315 A.D.) 
Abu 'Abdullah, Muhammad ibn Ibrahim Ibn al-Raqqam 
al-Awsi al-Mursi was such a scholar of Muslim Spain who 
worked on physics and astronomy alongwith mathematics. We 
are unable to get more information regarding his life and 
intellectual contributions. He was born in the thirteenth 
century A.D. It is expected due to his nisba, 'al-Mursi' 
38. G. Sarton, op.cit., vol.11, part I, p.400. 
39. D.E. Smith, op.cit., vol.1, p.210. 
40. G. Sarton, op.cit. 
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that he was probably born at Murcia. he died according to 
41 42 
Brockelmann and Sarton, on May 27, 1315 A.D./Safar 21, 
715 A.H. in Granada, where he practiced as a physician for 
many years before his death. 
No mathematical writing of ibn al-Raqqam is survived 
but it is said that he wrote on scientific instruments, 
mathematics, astronomical tables and other subjects one of 
43 
which, Kitab fi 'ilm al-Zilal is still survived. 
Ibn Basa (d. 1316 - 17 A.D.) 
Abu 'Ali al-Hasan ibn Muhammad ibn Basa was a great 
maker of astronomical instruments, theologian, astronomer as 
well as a mathematician, flourished at Granada. His fore-
fathers were Jews but embraced Islam. So he was born in 
Spain in a Muslim family of Jewish origin. In the great 
mosque of Granada he was appointed as 'mu'addil' (chief time 
computer) and bore a great responsibility there. He died 
there in Granada in 1316-17 A.D. 
No mathematical work by ibn Basa is reported to be 
written by any means, while Sarton shows doubt in his 
41. C. Brockelmann, op.cit., Supt. Bond II, p.378. 
42. G. Sarton, op.cit. 
43. Ibid., and C. Brockelmann, op.cit. 
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writing a treatise on the astrolabe al-Safihah al-Jami'a li 
Jarai'a al-'urud which was written in 160 or 161 chapters 
44 
and was completed in 1274 A.D. 
Ibn Bajja (d. 1339 A.D.) 
Abu Bakr Muhammad ibn yahya ibn Sa' igh ibn Tujibi 
ibn Bajja (son of goldsmith), was a great philosopher of 
Muslim Spain as well as of Muslim world. He alongwith 
medicine, philosophy and physics studied mathematics, botany 
and astronomy. He is said to have been born in the late 
11th century A.D. at Saragossa and lived in many cities of 
Spain, particularly Seville and Granada, and North Africa. 
He died in Fez, perhaps due to poisoning in May 1139/446-47. 
As a mathematician, ibn Bajja wrote on geometry. It 
is uncertain whether it had some importance or not. 
However, infact he was a man of great intellect whose works 
were the kandmark for the later scholars of different 
fields particularly philosophy. According Ehsanul Huq 
^ulaimani, "...the greatest work on Muslim philosophy by the 
45 famous scholar, Ibn Bajja is Tadbir al-Mutawahhida. 
Al-Qalasadi (1412 - 1486 A.D.) 
Abu'l - Hasan 'Ali ibn Muhammad ibn 'Ali al-Quraishi 
al-Basti al-Qalasadi is among the last prominent Muslim 
44. G. Sarton, op.cit., vol.Ill, part I, p.696. 
45. Ehsanul Huq Sulaimani, Musalman Europe Main, p.183. 
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mathematicians of Spain. He was born at Baza (Basta) in 
1412 A.D. where he got his education in Law. Qur'an, 
exegesis, belles-letters and the science of the fixed shares 
(frra'id) in an estate. The occupation of the city by 
Christians resulted his migration to Gharnata (Granada) 
where he studied philology, science and philosophy under 
Abu Ishaq Ibrahim u m .. utuh and Muslim law under 'Abdullah 
al-Sarqusti. His interest for the sake of knowledge tool 
him to North African as well as Egyptian cities where he 
studied science and belles-letters under renown scholars of 
the time. After his return from pilgrimage he devoted his 
life in writing and teaching at Granada. Inspite of 
political disturbances in the country al-Qalasadi is 
credited to write a number of mathematical works as well as 
books on fixed shares. Maliki law, Hadith, apologetics 
relating to Prophet Muhammad (peace be upon him), grammer, 
prosody etc., some of which are considered to be great and 
46 got familiarity in both the East and the West. He died 
in Baja in ifriqiya in 1486 A.D. 
he is said to contribute different branches of 
arithmetic and algebra apart from other writings attributed 
47 to him. He introduced many mathematical symbols for the 
46. M. Suissi (I), E.I., (New Edn.), vol.IV, p. 476. 
47. Short Arabic letter or words for denoting mathe-
matical terms. 
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first time and excels other Muslim mathematicians of the 
48 East and the West. Al-Qalasadi stands first to 
categorize algebra into three classes: 
1. 'Rhetorical algebras', having no symbol; 
2. 'Syncopated algebras', written in words except 
abbreviations for certain operations and ideas; and, 
3. 'Symbolic algebras', all operations of which are 
written in symbolism. 
He worked on equations and found out the formula for finding 
the approximate square-root. Al-Qalasadi also paid his 
attention to the classification of fractions and on 
arithmetical procedures. 
The symbols which al-Qalasadi used are: ' j', in 
place of ' jadhr' (means root or square-root); 'Sh' for 
'Shay' (thing) that represents the unknown 'x' ; 'm' , for 
'mal' (x2); 'k' for 'Ka'b' (x3) and '1' which is taken from 
the verb 'Ya'dilu' (for 'ta'dil') to represent 'equal to' 
( = ). Some other symbols, oike 'Wa' for 'addition', 'ilia' 
for 'subtraction', fi' for multiplication and ' 'ala' for 
division were also used by him in his works. 
Al-Qalasadi's writings on arithmetic and algebra 
looks to be same as the works of some scholars of different 
. . . 49 
civilizations. For A.S. Saidan says: 
48. F. Cajori, op.cit., p.111. 
49. A.S. Saidan, D.S.B., vol.XI, p.229. 
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Like similar works from the thirteenth 
century on, al-Qalasadi's writings show 
Arabic arithmetic and algebra when their 
constituents - ancient manipolational 
tradition, Hindu techniques, and Greek 
number theory are combined to form one 
entity. But they also reflect a civili-
zation on the wave, for most of them are 
commentaries, summeries or summeries of 
the works of al-Qalasadi himself or by 
others. 
Al-Qalasasi was also familiar with the sequence 
2 3 
n and n which he discussed in his writings and found the 
roots of imperfect squares with the help of successive 
approximations, that if r. is an approximation of n and 
r_ = n/r. then r- = *s(r,+r_) is a better approximation. 
Though he was not first to use it but stands first to stress 
it. Earlier sexagesimal fractions were used by the 
Eastern mathematicians for the purpose. Similarly with the 
2 
method of continued fractions, his approximation of a + b 
3 
is desr-ibed as (4a + 3ab)/(4a2 + b). The solution of the 
equation of first degree by the use of 'double false 
position' is also ascribed to him. According to this, let 
ax + b = 0, and let m and n be two numbers, called 'double 
false position', further suppose a + b = M and an + b = N, 
then al-Qalasadi derived as (nM - mN) - (M - N) x. 
Keeping in view the above mentioned equations i.e. 
ax + b = 0, a m + B = M and an + b = N, the value of x may be 
proved by equalizing (nM - mN) - (M - N) with -b/a. 
50. These are the fractions introduced by the Babylonians. 
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Take n M " m N 
M-N 
= n(am+b) - m(an+b) [since M = am + b and 
am + b - a n - b N = an + b] 
_ anm + nb - anm - mb 
am - an 
_ b(n-m) 
a(m-n) 
_ -b(m-n) 
a(m-n) 
_ _ b 
a 
Al-Qalasadi wrote a book on algebra which is a 
commentary of al-arjuza al-Yasminiya of ibn al-Yasmini 
(d.1204 A.O.). The arjuza was written by ibn al-Yasmini 
giving the rules of algebra in verses. 
Besides many commentaries and summaries of earlier 
works al-Qalasadi wrote a number of original works which 
strart with the writing of al-Tabsirah fi'ilm al-hisab 
(classification of the science of arithmetic). 
Following list of his arithmetical works is given by 
52 53 
M. Ruissi and some names by C. Brockelmann. 
51. G. Sarton, op.cit., vol.11; part I, p.400. 
52. M. Suissi (I)i op.cit. 
53. Geschichte der Arabischan Literature. Supplement-
band II, p. 378. 
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1. Ghunyat dhawi'1-akbab fi sharh kashf al-jilbab; 
2. Qanun al-hisab wa ghunyat dhawi'1-albab; 
3. Inkishaf al-Jilbab 'an funun al-hisab; 
4. Kashf al-asrar (astar) 'an 'ilm (huruf) al-Ghubar 
(unfolding the secrets of the use of dust letters), 
edited by F. Woepcke in his Traduction due traite 
d'arthmatique d'Abul Hascan 'Ali Bin Mohammad 
al-Kalasadi. Kashf al-asrar was taught in some 
schools of North Africa for a long period; 
5. Kashf al-Jilbab 'an 'ilm al-hisab (unveiling the 
science of arithmetic). This book was also edited 
by F. Woepcke in 1854. 
6. Risalah fi ma'ani'l Kasr wa'1-Bast; 
7. Risalah fi ma'rifat istikhraj al-murakkab wa'1-basit; 
8. Sharh dhwat al-asma'; 
9. Sharh al-Talkhis ibn al Banna or Talkhis a'mal 
al-hisab (Summary of arithmetical operations) of Ibn 
al-Banna: 
10. Tabsirh al-Mubtadi bi'1-Qalam al-hindi; and 
21. Al-Tabsirah al-wadiha fi masa'il al-a'dad al-Lai'ha. 
A part from these works al-Qalasadi is attributed to 
many works on fixed shares (fara'id). 
As far as al-Qalasadi's contribution to fraction is 
concerned, he stands first to use symbol and explained it 
183 
with expressions in his own words. The separation of 
numerator and denominator with a line came into being first 
of all by the efforts of al-Qalasadi. he dealt the 
fractions in his book Kashf al-Asrar. He also explained the 
separation by the terms ' 'ala ra'sihi' (means placed above 
it) and'ma fawg al-Khatta' (what which is above the line) 
in his commentary on Talkhis of Ibn al-Banna. In this regard 
he says "...one does not say four-fourth of five-fifth. 
Al-Qalasadi described fractions of relationship (muntasib) 
and subdivided fractions or 'fractions of fractions' 
(Muba'ad). 
Like some other eminent mathematicians of Muslim 
Spain al-Qalasadi, alongwith his writings and researches 
produced many students of high rank who, on their turn 
produced their own works, contributed to the subject and got 
familiarity. Among them three, Abu 'Abdullah al-Sanusi 
(d. 1490 A.D.), Abu 'Abdullah al-Mallani and Ahmad bin 'Ali 
al-Balawi studied mathematics and performed marvellous job. 
Abu Abdullah Muhammad bin Yusuf al-Sanusi who 
flourished at Tlemcen (North Africa) produced about twenty 
six books on mathematics, astronomy and Muslim lore. But no 
biographical sketch is available of other two scholars. 
54. M. Suissi (IT) F.I., vol.IV, p.725. 
55. Ibid 
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Al-Umawi (d. 1498 A.D.) 
Abu 'Abdullah Ya'ish ibn Ibrahim ibn Yusuf ibn Simak 
al-Umawi was also a great mathematician who worked on 
arithmetic. His rani: in the subject may be recognized by 
the fact that a number of students received knowledge from 
him some of whom belonged to as far distant place from 
Spain as Damascus. No more biographical sketch of al-Umawi 
is available except the reports of C. Brockelmann and A.S. 
Saidan that he died in 895 A.H./1489 A.D.56 But the 
copyist, 'Abdul-Qadir al-Maqdisi who wrote a note on the 
ninth folio of his work on arithmetic, was given the licence 
to write on 17th Dhul Hijja 774/ 9th June 1373. This shows 
that he lived in or before 1373 A.D. 
Many books and treatises on arithmetic are 
attributed to al-Umawi. Among them are: (1) Raf'al-ishkal 
fi masahat ashkal (Removal of doubts concerning the 
mensuration of figures) is a separate treatise on 
mensuration in 17 folios. (2) R. fi'ilm al-Qabban and 
(3) Marasim al-intisab fi'ilm al-hisab. The Marasim, accord-
ing to A.S. Saidan "...is significant is being written by a 
57 Western Muslim for the Easterners..." He, in this work 
modifies the Indian method of calculation by 'dust board' 
which contains the method of counting by fingers and the 
56. C. Brockelmann, op.cit., vol.11, p.344, and A.S. 
Saidan, op.cit. 
57. A.S. Saidan, op.cit. 
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Pythagorean theory of numbers also. The procedure adopted 
by al-Umawi exercised great influence in the West. 
Several methods of multiplication, addition as well 
as subtraction were invented, and described their 
principal operation briefly by him while dealing with 
Indian arithmetic. Al-Umawi did not use the numerals 
except in the tables of sequences. 
Al-Umawi's gave different opinion regarding 
fractions from the mathematicians of the East and also from 
0 
Indian who used to write it as a or a and is credited to 
b b 
be among those, like al-Qalasadi who presented the concept 
of writing fraction as a/b using a line between the 
numerator and the denominator. In every operation, the 
numbers should be separated from the steps of operation by 
underlining it, described by him. It is remarkable that, 
though the Eastern mathematicians worked more on different 
©ranches of mathematics and their work is of high standard 
than that of the Western Muslims but at some place the 
Western mathematicians presented such work that was unknown 
in the East. The later work of al-Umawi (separation by a 
straight line) is of that kind which came to be known in the 
58 
East late m the middle ages. 
The fields on which al-Umawi threw light and worked 
are the mensuration, square roots and cubie roots, sequences 
and series of polygonal and pyramidal numbers, arithmetical 
58. Ibid 
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and geometrical progressions, number theory and others as 
summation of r3, (?r+l)3, (?r)3, r(4+l), (?r+l) (2r+3), 
59 2r(2r+2) from r = 1 to r = n. 
While dealing with addition, al-Umawi used the 
summation of sequences in which he followed the process of 
summation started by Babylonians and used by Diophantus as 
well as Arab mathematicians. The trend was used by him by 
taking the sum of ten terms as an example in which he used 
no symbol. Like the work of Hindu mathematicians and Arab 
arithmetic in which nine and other numbers are considered 
to be casted out in subtraction he considers casting out 
sevens, eights, nines and elevens. 
2 The invitation of the rule N = an + a.xlO + a_xlO .... 
= a
 x 10 
s 
is attributed to al-Umawi where N is given as any integer in 
any decimal scale. Also if P is any other integer and after 
casting out P*s from N the remainder of 10 is r [i.e. 
s 
10 = r (mod P)], he found out a = r which is divisible 
s s s 
both hj P as well as N. The rule is lead by consideration 
of casting out sevens, eights and elevens. He, when takes 
seven as the value of P, presents r = (1, 3, 2, 6, 4, 5). 
59. Ibid 
60. Ibid 
61. The act of obtaining the remainder when a given 
natural number is divided by an integer n, is known as 
Castingout n's. 
Al-Umawi gave more attention to 'the sum of natural 
numbers', 'natural odd and even numbers' and in geometrical 
n 
progression, 2r and 2r 
r=0 
While dealing with square and cube roots, he gave 
rule of approximation. Though his rules on square and cube 
roots are not as developed as those of the Eastern 
mathematicians but infact he did not copy the rules of the 
East, as the method of exctracting roots of higher order. 
His rules for finding perfect square and cube, according to 
Saidan "...have not been found in other texts". Al-Umawi 
discloses some rules with supposing 'n' as a perfect square. 
1. The unit digit of the number should be 1,4,5,6,9, or 
end with even zeros (i.e. Two zeros, 4 zeros ...) 
2. Every tens' place must be odd if the unit place is 
6 otherwise it should be even. 
3. If the unit place of a number is 1 then the 
hundreds' P1 -ce and half of the tens' place must be 
both even or both odd. 
4. Similarly every number having unit place 5 must have 
tens' place 2 
5. n = 0, 1, 2, 4 (mod 7) 
= 0 , 1, 4 (mod 8) 
= 0 , 1, 4, 7 (mod 9) 
62. A.S. Saidan, op.cit., p.540. 
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Similarly while dealing with perfect cube n, he 
expressed the following: 
1. If the numbers have their last digit as 0,1,4,5,6, 
or 9 then their cube roots end with 0, 1, 4, 5, 6 
or 9 respectively. Also if the last digits are 
3,7,2 or 8 then the roots end with 7,3,8 or 2 
respectively and 
n = n, 1, 6 (mod 7) 
0, 1, 3, 5, 7 (mod 8) 
0, 1, 8 (mod 9) 
A separate treatise in 17 folios on the mensuration 
of figures, Ra' al-ishkal fi masalih al-ashkal (removal of 
doubts concerning the mensuration of figures) is also 
attributed to al-Umawi which shows his interest in the field 
of mensuration. 
In this way it may be said that al-Umawi devoted his 
intellectual activities to mathematics, some of whose works 
were unknown by the Eastern mathematicians while some others 
differed more with their workc, either in rules or formulae. 
There are some other Spanish-Muslim mathematicians 
whose" biographical sketch and works are, either not 
available or they are not much more. They are reported to 
be existed, flourished and worked there. The European 
scholars have not only acknowledged their knowledge and 
ability but also taught their works even till the sixteenth 
and seventeenth centuries A.D. They wrote commentaries of 
the works of Muslims of Spain, translated their works into 
different languages and summarized some of them. 
Among such mathematicians are Abu'Ubadah Muslim bin 
Ahmad, also known as Sahab-e-Qibla due to his intelligence 
and knowledge. He is also credited to be among the earlier 
6 3 
mathematicians of Spain. He lived in Cardova and died 
there in 907 A.D. he worked and wrote on arithmetic and 
astronomy. 'And al-Ghafir ibn Muhammad was a geometrician. 
His personality may be recognised with the report that he 
taught Maslama al-Majriti (d. 1007 A.D.), a great mathe-
matician and 'leader of mathematicians of his time' (Imam 
64 
al-riyadiyyin) of Spain. Yahya ibn Yahya also known as 
ibn Samina of Cardova, inspite of being engaged in getting 
the knowledge of hadith (tradition), astronomy and poetry 
etc., devoted his valuable time to study the mathematical 
science. Abu Muslim ibn Khaldun (d. 449 A.H./1057 A.D.) was 
a noble of Seville. Ibn Khaldun mentions in his Muqaddimah 
this name as 'Umar ibn Khaldun. According to ibn Khaldun, 
Ibn abi Usaybi'ah mentions him in his 'Uyun al-A,biya fi 
al-Atibba that his full name was Abu .Muslim 'Umar ibn 
Khaldun. Perhaps these two names are of the same person. 
63. 'Abd al-Qawi Dia, op.cit., p.972. 
64. M. Mun'im Khaffaja, Qissat al-Adab fi'1 Andalus, 
p.160. 
65. Ibn Khaldun (Tr.) Muqaddimah, Tr. by Maulana Sa'd 
Hasan Khan yusufi, p.16. 
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He, according to ibn Khaldun, "...was a well known 
mathematician of Spain. Dia expresses his views about 
him and says that he had a deep knowledge in philosophy, 
67 
arithmetic, astronomy and medicine etc. A number of 
scholars were associated with him and studied mathematics 
under his able guidance. Among his pupils was Muhammad 
bin'Umar Ibn Barghauth who is said to have died in 449 A.H./ 
1057 A.D. Ibn Barghauth was also a well-known mathematician 
of his time. Abu'l-Hasan al-Zahrawi was an expert of 
numbers and geometry. He wrote a book on geometry in the 
CO 
same al-Muqablah'an Tariq al-Burhan. Abu'l-Hasan Mukhtar 
al-Ra'ini (died in Cardova in 435 A.H./1043 A.D.), was a 
mathematician and an expert in the fields of geometry and 
arithmetic. Another scholars, Muhammad al-Laith (fl. 11th 
century A.D.) belonged to Saragossa, also had command on 
geometry as well as arithmetic. Besides his observations 
on the movements of stars, he secured great deal of 
knowledge of arithmetic and geometry. He worked on the 
trisection problem and devoted a considerable time to write 
on the construction of regular polygons of seven and nine 
sides. He died in Valencia in 405/1014. 
Ibn al-Waqshi (flourished al Toledo) was also a 
geometrician. Muqtedir bin Hud, a prince of Saragossa was 
66. Ibn Khaldun, op.cit. 
67. 'Abd al-Qawi Dia, op.cit. 
68. Da'irat al-Ma'arif al-Sha'b, vol.11, p.197. 
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an advanced mathematician and astronomer. He wrote a number 
of books in these fields which unfortunately are not 
available now. 
In the period of Muwahhidun geometry was paid much 
attention by the scholars of Spain veru much common. This 
period produced a number of Muslim mathematicians. Yahya 
ibn Huzail was a mathematician, particularly geometrician 
who flourished in the period of Banu Ahmar. Hisham bin 
Ahmad studied geometry and logic. He was a native of 
Toledo and died there in 454/1062 A.D. Similarly, ' Abd 
al-Rahman Isma'il al-Uqlidi was such a scholar who worked 
on logic and geometry. He belonged to a learned family as 
his father was among the nobles of Cardova, bearing a 
position in the Judiciary there. Only one of his works 
Ikhtisat al-Qutub al-thamaniyah al-Mantaqiya is came to be 
known, which is a summary of eight book on logic written by 
Aristotle in one. This book, unfortunately is not 
available. Muhammad bin 'Ali bin 'Abid al-Ansari was a 
scholar who, with the study of mathematics rendered his 
intellectual services for tafsir, literature, poetry, 
grammer, and history. So it may be said that he was a 
master of many subjects. He received his education in his 
native city Fez (North Africa) but later migrated to Spain 
and settled at Granada. U.R. Kahhalah writes that he, 
"...later became Andalusi (Spanish)". He died in Granada. 
69. U.R. Kahhalah, op.cit., pp. 20-21. 
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He made shorter version of Tafsir al Kashshaf of Zamakhshari 
in the name Mukhtasar Tafsir al-Kashshaf li Zamakhshari. 
Abu Ishaq Nur al-Din al-Bitruji (flourished in the 
esrly thirteenth century) though, was an astronomer but may 
be included in the list of mathematicians due to his work on 
70 planetary motion in which he worked on mathematics also. 
Abu'l 'Abbas 'Abd al-Salam al-Faradi, born 
flourished and died at Cardova (922- 3 A.D.), was a 
mathematician who worked, on arithmetic which, according to 
71 Smith, "...was of some note". Muhammad bin Isma'il (d.331 
A.D./943 A.D.), commonly known as Hakim was such a mathe-
matician who, besides his works on the subject, studied 
logic and grammer also. 
There were some such mathematicians in Muslim Spain 
who worked on different branches of mathematics especially 
arithmetic and geometry or one of them on one hand and on 
the other hand with the help of mathematical calculations 
wrote on inheritance (fara'id). Among such mathematician; 
Abu' 1-Asagh 'iba Llr. Ahmad al-Wasiti, a pupil of ibn 
khaldun flourished at Cardova and studied astronomy also; 
Ibn al-'Attar who was a pupil of ibn al-Saffar was a 
distinguished scholar of arithmetic and geometry. 
70. D.E. Smith, op.cit., p.210. 
71. Ibid., p.192. 
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Arithmetic and geometry were more common among the 
scholars of Muslim Spain than other branches of mathematics. 
There are so many mathematicians in Muslim Spain who worked, 
got expertised and some of then even taught these branches 
at their respective flourishing places and their periods. 
'Abdullah bin Muhammad was regarded by the ruler, 
al-Mustansir billah due to his intellegency in mathematics, 
jurisprudence, grammer, chemistry etc. Abu Bakr bin 'Isa 
rendered his services in teaching geometry, arithmetic and 
astronomy. Abu'l-Qasim Ahmad bin Muhammad al-'Adwi 
al-Tanbari worked on geometry and arithmetic and wrote on 
Mu'amlat. Abu Marwan Sulaiman bin Muhammad al-Nasi was 
one of the pupils of ibn al-Samh. He came to be known as an 
expert of geometry and arithmetic. Another pupil of ibn 
al-Samh Abu Ja'far Ahmad bin 'Abdullah also worked there as 
a mathematician. 'Abdullah bin Ahmad of Saragossa was a 
distinguished geometrician, arithmetician and astonomer 
who, as per tradition taught a number of students. With the 
reference of his pupil, 'Ali bin Da'ud, ibn Sa'id mentions, 
"....He did not see such high ranked mathematician as 
'Abdullah was". He died at Valencia in 448/1056. Similarly 
ibn Barghauth produced a number of Muslim mathematicians in 
Spain who, later on became masters of the subjects and 
worked individually for the purpose of contribution to the 
subject. Three of his students, ibn al Laith, ibn Hai and 
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ibn Jallab became famous. Ibn Hai, al-Hasan bin Muhammad 
bin al-Husain al-Tajibi lived at Cardova and worked in the 
fields of geometry and arithmetic. He died in Yaman in 
456 A.H./1056 A.D. Al-Hasan bin 'Abdul Rahman ibn Jallab 
studied physics, logic, astronomy and geometry. Abu Ja'far 
Ahmad bin Humays bin 'Amir bin Manih (d. 454/1062), a 
mathematician of Toledo, was at the same time astronomer, 
physician and linguist. 
CHAPTER - IV 
AGRICULTURAL AND BOTANICAL SCIENCES 
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In continuation to the agricultural developments of 
the east, Muslim Spain also contributed to the field. The 
main reasons of these contributions were, as has been 
described above, are the prosperity of the country during 
Muslim rule that was not surely common in the period before 
them, the interest of the Muslim rulers of the peninsula 
and the atmospheric produced for the scholars either in the 
form of patronage of the ruling class or by the great 
scholars vizirs, nobles, Qazis and others. 
Although the agricultural development was started 
with the consolidation of Muslim rule there by the 
establishment of schools, colleges, universities and 
libraries in various important cities of the peninsula and 
especially at Cardova, Seville, Granada, Saragossa, Almeria 
and Denia, but the p^iod of 11th and 12th centuries A.D. 
is the brilliant for its development. This period that 
starts from 1010 A , n to 1091 A.D. is called al-Tawa'if and 
r*--- rulers and governors of these years are called Muluk 
al-Tawa'if. Coiiw quotes Junius Columella of Gades saying 
that, "... an agricultural literature in the Arabic 
language was created and developed particularly during 
5th/llth and 6th/12th centuries, in the brilliant period of 
the satraps (Muluk al-Tawa'if) and the Almoravid governors." 
1. G.S. Colin, E.I., vol. II, p.901. 
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Different cities are credited to produce a large 
number of scholars in the field of agriculture but due to 
fall of Muslim rule in Spain and the hostility of Christians 
towards Muslims vaiious scholars and their work could not be 
known. However, some of them with incomplete informations 
could be acknowledged either through their own works or 
through the writings of other writers of their own period or 
of subsequent periods. Toledo, the great centre of later 
periods after its fall into the Christian's hands, produced 
ibn Wafid Muhammad bin Ibrahim ibn Bassal, ibn al-'Awwam 
M i ibn al-Lunquh and Hamdun al-Ishbili. Seville, the 
important city and a great learning centre, produced 
agronomists like Abu 'Umar Ahmad bin Muhammad bin Hajjaj, 
Abu'l Khayr, Abu'l-Hasan Shihab al-Mu'ayti and ibn 'Abdun. 
In Granada Muhammad bin Malik al-Tighnari, al-Haj al-Ghamali 
is the scholar of agriculture who is worthy to be mentioned. 
The city of Almeria produced Abu Uthman Sa'd bin Abu Ja'far 
Ahmad ibn T.rjyuu al-Tujibi. Cardova, the capital of Muslim 
Spain produced a celebrated scholar and doctor namely Abu'l-
Qasim al-Zahrawi. 
There are a large number of works written on agri-
culture (filaha) by the agronomists which produced valuable 
informations of this field. These works, either in the form 
of treatises or books are the true encyclopaedia on which 
the rural economy is based. These works supplies all sorts 
of information regarding the types of soil, water, manure. 
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They discuss about the cultivation of cereals and lagumes 
alongwith all necessary informations. They deal with arbori-
culture and especially vines, olives and figs. While 
discussing this they supplies matter on pruning, layering 
and grafting on the branches of horticulture and flori-
culture the agronomists of Spain wrote detailed chapters. 
While dealing with domestic economy they also discuss in 
their works the zootechny (Filahat al-Haywanat) in which 
the rearing of livestock, beasts of burden, fowls and bees 
and veterinary practice are dealt with. In the chapters on 
domestic economy, farm management, the choice of agri-
cultural workers, stroge of the grains and other products 
after harvest and others are also discussed. According to 
references the land measurements (Taksir) and the seasonal 
agricultural calendar are also given by some of these agro-
nomists. 
With these valuable notes and informations the 
farmers, the botanists, the professional workers, the 
^ractioners, the fruit growers, the horticulturists, the 
doctors interested in medical plants (mufradat) in parti-
cularly and commonly the rural people and also the urban 
people who had interest in the agriculture, were benefited. 
With the help of these contributions and developments the 
Spaniards became able to have better crops of grains, 
fruits, vegetables. For the purpose of observations and 
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experiments were made to cultivate new plants of rice, 
sugarcane, date, palm, citrus fruits, cotton, flax, madder, 
apricots, peaches, poars, watermelons, egg plant, 
pestachios, saffron and various others in the new soil and 
climate of Spain. They flourished beautiful gardens with 
lawns and a large number of flower plants. New plantations 
were made with grafting different plants. On the wish of 
the rulers gardens were maintained around the palaces in 
which all efforts were made by these agronomists to collect 
the plants of flowers and fruits both from inside the 
country and also from outside. Similar developments were 
made to have herbs and with their observations and 
experiments make them to cure the diseases. 
In this regard it will not be wrong to say that the 
scholars of various fields showed their interest in this 
field for their own purpose. Ibn Bassal was primarily an 
agronomist whose main purpose was to develop the field only 
for the sake of its development. Ibn Wafid, on the other 
hand was a doctor who worked and wrote on the agronomy for 
having the herbs. Ibn Hajjaj is said to be an Imam and 
Khatib and Al-Tighnary and ibn Luyun were the poets who 
worked on the field with their own views. 
It is also notable that the scholars, while working, 
consulted the ancient Greek works as well as the works of 
the Muslims of the east. Among such Arab writers, according 
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to Colin, are Abu Hanifa al-Dinawari, the writer of Kitab 
al-Nabat; ibn Wahshiyya who wrote an important work, 
Filaha Nabatiyya. Most of the works on agronomy written in 
Muslim Spain were translated into different European 
languages. These works were subsequently spread and used as 
the text books in different schools and colleges of 
Christian west. With the help of these translations and 
commentaries the European were much benefited and became 
able, like other sceinces, to develop this science further 
more. This development fortunately is still continued in 
the Modern World. 
Ibn Wafid al-Lakhmi (1007 - 1074 A.P.) 
Abu'l-Mutarrif 'Abd al-Rahman bin Muhammad al-Lakhmi 
3 
was, according to ibn Abi Usaybi'ah a noble of Spain. He 
studied medicine, pharmacy and philosophy. He also studied 
and subsequently worked on aqriculture. There is some 
controvert about the exact year of his birth. Ibn Abi 
Usaybi'ah is of the view that he was born in the month of 
Dhul-Hijja 387 AH (i.e. 996 A.D.) while Hopkins writes his 
4 
year of birth in 398/1007. Brown says that after a short 
— j b i d 
3. Ibn Abi Usaybi'ah, Uyun al-Auba' fi Tabaq'at al-
atibba, vol. II, p.49. 
4. Ibn Abi Usaybi'ah, op.cit., J.F.P. Hopkins, E.I., 
vol.Ill, p.962. 
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period of al-Zahrawi and ibn Jul Jul, ibn Wafid was born at 
Toledo who was called by the Europeans ibn Ghawfit 
(Abenguefit). 
Al-Zahrawi is reported to hrve taught ibn Wafid the 
field of medicine in Cardova. No other report about his 
studies and other teachers is known. He, however studied 
and understood the books of Galen on the medical science and 
read the books of Aristotle and others on philosophy. 
He, on the other hand, after having expertised knowledge in 
medical science wrote his own work in which he presented the 
correct knowledge of those observations and statements 
which he found wrong in the works Dioscoridus and Galen. 
He also collected and arranged alongwith the correct names 
and the qualities of the drugs that he found and about 
which he knew in his period. For this task he devoted 
7 
about twenty years. While treating the patients he 
preferred the diet as the drug until and unless the use of 
the drug became unavoidable while using the drugs he 
preferred the simple drugs for the treatment than the 
compound. 
5. Alward G. Brown, Arabian Medicine (Translated by 
Hakeem Syed Ali Ahmad NaLyyar wasite, 1954, Lahore: 
Matba'at-e-Idara-e-Thaqafat-e-Islamic, p.127. 
6. Ibn Abi Usaybi'ah, op.cit 
7. Ibn Abi Usaybi'ah, op.cit 
8
« J.F. Hopkins, op.cit 
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Ibn Wafid wrote many works on philosophy and 
medicine. Ibn Abi Usaybi'ah mentions five names of his 
g 
works on philosophy and medicine. They are: Kitab al-
Adawiyah al-Mufrada; Kitab al-wisad fi'1-Tibb; Mujarrabat 
fi'1-Tibb; Kitab Tadqiq al-Nazar fi 'I lal Hasat al-Basr 
and Kitab al-Mughith. Hopkins gives some details about 
some of these book in addition to the description of some 
more books that are also ascribed to him. Among these 
books are: Majmu' fi'l - Filaha and De Balneis Sermo of 
later the Arabic title could not be known. His Kitab al-
Adwiya was translated in its abridged version into Latin by 
a famous translator, Gerard of Cremona under the title Liber 
11 
Albenguefith Philosophi de Virtutibus Medicinasum et Ciborum. 
It has also been translated into Hebrew and Catalian languages. The 
work, Majmu" fi'l - Filaha of ibn Wafid is on agronomy in 
which he discussed many aspects of the field while growing 
and having various plants and crops. He died in 467/1074 
due to some unknown reason. 
Abu'l-Khayr al-Ishbili 
Abu'l-Khayr al-Ishbili was an agriculturist and a 
great scholar of this field flourished at Seville in Spain. 
He also had his surname, al-Shajjar (The Arboriculturist) as 
he became much familiar with writing his book on agriculture. 
9
« Ibn Abi Usaybi'ah, op.cit 
10. J.F.P. Hopkins, op.cit 
11. Ibid 
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Like other Scholars of Spain much biographical 
details of Abu'l-Khayr al-Ishbili are not available. 
Likewise his dates of birth and death are not known. It is 
thought that he flourished in the 5th/llth century. 
Scholars like Juan Vernet also does not mention his period 
while he describes him among the great scholars of the west 
in the field of agriculture and gives the name of his book, 
12 
al-Qasd wa'1-Bayan. It is also said with some doubts that 
he was the contemporary of botanist-physicians and gardens 
like Ibn Bassal, a Toledan who was the director of the 
botanical garden of Ma'mun and later that of al-Mu tamid, 
Ibn Wafid al Lakhmi, Ibn Hajjaj al-Ishbili and 
13 
al-Tighnan. It is, perhaps because of the fact that 
many of them were quoted by Ibn al-Awwam in his Kitab al-
Filaha. His work on botanical agriculture is also reported 
to bear the little, Kitab al Filaha that is fortunately 
available in National Library, Paris, in Zaytuna mosque, 
14 Tunis and in other private libraries. It is, of course, 
still unfortunate that it is out of reach and it is much 
difficult for scholars of farther areas to get benefited 
with it directly. 
12. Juan Vernet, n.s.B., vol. I, p. 350. 
13. H. Deres, E.I., vol.1, p.135 and J. Vernet, D.S.B., 
vol.1, p.350. 
14. H. Peres, R.I., vol. I, p.135. 
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Due to unavailability of the original work it is 
necessary to rely upon the notes and articles written by 
other scholars. The contents of K«itab al-Filaha are, 
therefore/ given as the general considerations on planting 
(ghrasa). Under this it is discussed "the favourable 
months" while planting the plants or trees, "influence of 
the moon", "The time needed for the plant to grow and to 
yield fruit." After that "the age of the trees", "the 
damages" and their causes, special treatment of "olive-
trees", "vines", "fig trees" and "palm trees". In the 
second chapter, the trees, bushes, grain, seeds, layering, 
pruning, grafting; fruit and vegetable converses; growing of 
vegetables; aromatic plants, flowers; flexe and cotton; 
banana and sugarcane are discussed under "Plantations 
proper". In the third chapter Animals are discussed, they 
include the pigeons, bees and wild animals together with 
other harmful animals which include the reptiles, rodents 
and insects. In the fourth and final chapter is devoted by 
Abu'l-Khayr al-Ishbili on meteorological prognostications. 
Although Abu'l-Khayr al-ishbili quoted Kitab al-
1 fi 
Nabat of Abu Hanifa al-Dinawari, Aristotle's Qastus and 
others but he mentioned his personal experience and 
observations which he made in different gardens, parks, 
15. H. Peres, E.I., vol.1, p.135. 
16. This book has been expounded by Ibn Ukht Ghanim in 
60 vols. 
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fields and forests of Aljarefe. Because of these 
experiences and observations he stood in the rank of 
farmost agronamists of the west and the east as well and he 
with these experiments and observations guided the scholars 
of subsequent period. In the words of H. Peies, "...The 
17 book is an empirical work of technical science. It is 
also said to be popular for its superstitiousness and other 
description's of talismans. Colin says that he was the 
contemporary of Abu Umar Ahmad bin Hajjaj al-Ishbili who 
came into contact with Abu'l-Khayr al-Ishbili and got 
18 
acquainted with his work. This also shows his eminence 
in the field that the writer of many important work on 
agronomy was influenced with him. 
Ibn Bassal (d. 1105 A.D.) 
Muhammad bin Ibrahim ibn Bassal was the scientist of 
Muslim Spain who was born and flourished at Toledo. He was 
among the masters of agriculture and taught and guided 
various scholars of the field. He is among such writers 
19 
who devoted his full time and energies to agronomy only. 
Like other scholars of Muslim Spain very few about 
his biography is available his date of birth and his early 
17. H. Peres E.J., vol.J, p.135 
18. G.S. Colin, E.I./ vol.11, p.901. 
19. G.S. Colin, E.I., vol.11, p.901. 
life and education lies in dark. He, according to the 
available reports made many long journeys for performing 
pilgrimage and for the sake of collection of agronomical 
works. He also came into contact with various great 
doctors, herbalists and agronomists with whom he was much 
benefited. He also taught and guided many others whom he 
saw interested in the field. It will be right to say that 
much time of his life was passed in journeys as he travelled 
to many important cities of Iberian peninsula and to the 
eastern countries also. Being a true follower of Islam he 
performed the regular pilgrimage and in these journeys he 
. 2 0 
visited important seats of learning in the east. He 
travelled to the eastern Muslim World Via Sicily and Egypt. 
In these journey he became successful to take with him some 
notes on botany and agronomy from the eastern countries. 
Ibn Bassal joined the service of Ma'mun the then ruler of 
Toledo where he remained till its fall in 1085 A.D. into the 
hands of alfonso VI. While staying at the court of Ma'mun 
he wrote a very informative and important work on agronomy 
21 
entitled Diwan al-Filaha for his master, Ma'mun. According 
to the writer, this work was later abridged into one book 
that contained sixteen chapters under the title Kitab al-
Qasd wa'1-Bayan (conclusion and clarity) and was 
20. G.S. Colin, op.cit., p.901. 
21. Ibid 
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subsequently translated into castilian in the middle ages 
and was published in 1955. Important to note here is that 
this work bears no reference of the works of earlier 
agronomists vhich shows that all that discussed and 
described by him is his own experiments and observations so 
far the atmosphere and all related matter of agronomy of 
2? Spain is concerned. 
Leaving Toledo ibn Bassal reached Seville reached 
Seville in 1094 where he lived for years. He died at 
Cardova in 499/1105. At Seville he met with ' Ali bin 
Lunquh and Abu Umar Ahmad al-Ishbili and also became 
acquainted with Abu'l Khayr al-Ishbili. At Seville he also 
studied with Abu'l-ffasan al-Mu'ayti, a doctor and scholar 
of agriculture. Here he taught various students including 
ibn 'Abdun. Hence, it is necessary to say that ibn Bassal 
was an exclusive writer of agronomy who was an expert of 
the field and left behind him very valuable informations for 
the later scholars. He also became much familiar and 
served the rulers as an eminent scientist of the field. 
Ibn Ghalib (fl. 12th Century A.D.) 
Muhammad bin Ayyub al-Gharnati, commonly known as 
ibn Ghalib was a geographer of Muslim Spain. Although his 
real date of birth is not known he lived in 6th/12th century. 
22. G.S. Colin, op.cit., p.901 
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Nothing has been described by any later historian 
and scholar except that he remained in the service of Abu 
Sa'id uthman bin Abd al Mu'min who was at that time the 
governor of Granada. He also lived and worked under the 
patronization of the rulers of different petty dynasties of 
Muslim Spain. This phase of his life was continued from 
23 1160 to 1176 A.D. We are, in the same way, unable to 
know about his studies and his teachers because of the same 
reason. His excellence in the fields of history and 
geography could only be known with going through his works 
on both the fields. 
The work which caused for the familiarity of ibn 
Ghalib is Farhak (or Farjat) al-Anfus fi Ta'rikh al-Andalus 
on history that is not available but it has been quoted and 
its extracts have been reproduced according to Mones,"...by 
24 
al Makkari, ibn Sa'id ibn al-Khatib and others. Another 
most important work of ibn Ghalib on geography is Ta'liq 
Muntaqa min Farhat al-Anfus fi Ta'rikh al-Andalus which 
seems to be a part of his history and is preserved. His book 
on history is rich and supplies a large number of 
informations about all parts of Spain alongwith the culture, 
civilization, races and habits of the people of the 
peninsula. The geographical accounts of ibn Ghalib are more 
23. H. Mones, E.I., vol.Ill, p.771. 
24. H. Mones, op.cit., p.771. 
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important than any other of his works in which he describes 
the lands of various areas, atmosphere, mountains and rocks, 
culture and civilization of the people of various areas, the 
habits of about all the tribes of Spain and all related 
geographical aspects. Quoting al-Khazraji, Mones says, 
"... ibn Ghalib wrote a great historical work going from 
the creation to the history of Spain under the dynasty of 
25 
Abd al-Mu'min, and adds that he left Spain in 565/1167-70." 
These accounts about ibn Ghalib rests only on the 
article of H. Mones. Unfortunately neither any of his work 
nor any other source about this famous scholar of geography 
seem to exist. 
Ibn al-'Awwam (fl. 2nd half of the 12th century A.D.) 
Abu Zakariyya Yahya ibn Muhammad commonly known as 
ibn al-Awwam was a less known scientist of Agriculture who 
worked on the field as a botanist and contributed to the 
field with his researches. 
No more information about his life and family 
background is available. Though his dates of birth and death 
are stil not known, it is reported that he flourished in 
the second half of the twelfth century. The unavail-
ability of his biographical sketch is perhaps due to the 
unavailability of his works. It is also, perhaps he did not 
25. H. Mones, op.cit., vol. ITT, p.772. 
26. Juan Vernet, Dictionary O.S.B., vol. I, p.350. 
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make more contracts with other scholars and did not leave 
more students behind him. Ibn Khaldun mentions in his 
muqaddimah that he wrote a treatise on agriculture entitled 
Kitab al-Filaha which is, according to him, a summary of the 
27 
work of ibn Wahshiyyah. The work is important enough 
because Ibn al-Awwam described 585 different types of plants 
and about fifty fruit trees in it. He also made obser-
vations at Seville and contributed to the fields with his 
researches. He, in this regard discussed all aspects of 
their plantation, growth, seeds, flowers, fruits and gave all 
related information. Its Spanish translation,according to 
J. Vernet was "published at the beginning of the nineteenth 
century" and it "consists of thirty-five chapters, of which 
thirty are devoted to agronomy and rest to related 
matters." 
Ibn al-Awwam is reported to quote and discuss 
various botanists of the East and the West as well. They 
included the Greek scholars and the Eastern and Western 
Muslims. Among the Greeks are the Phendo Aristotle, 
Theophrastus, Democretus, Vergil, Varro and Columella. Abu 
Hanifa al-Dinawari an important botanist of the East and the 
author o* Kitab al Nabat was also discussed and got 
27. Ibn Khaldun, Muqaddimah (translated by Maulana Sa'd 
Hasan Khan Yusufi, n.d., Karachi: Muhammad Assah al-Matabi' 
wa Karkhana Tijarat Kutub), p. 
28. J. Vernet, op.cit., p.350. 
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benefited by ibn al-Awwam, Abu Umar ibn Hajjaj (d. 1073 
A.D.), who was a native of Sivelle and the author of the 
Muqni; Albucasis who wrote Mukhtasar Kitab al-Filaha; Ibn 
Bassal who belonged to an important seat of learning of 
Muslim Spain, Toledo and was the director of the botanical 
garden of al-Ma'mun and after the later's death he worked 
on the same post during the period of al-Mu'tamid and the 
author of the al-Qasd wa'1-Bayan; Abu'l-Khayr al-Shajjar 
of Seville and Abu 'Abd Allah Muhammad al-Tignari who wrote 
Zahr al-Bustan wa Nuzhat al-Adhhan are those Spanish-Muslim 
botanical Agriculturists who names, works, experiments and 
observations alongwith important quotations got place in 
the work of Ibn al-Awwam, Kitab al-filaha. Since no work of 
these scholars could be preserved, only Kitab al-Filaha has 
been the source material through which these works were 
known. 
In his book ibn al-Awwam wrote in such a manner 
that he educated the farmers by providing various 
informations about lands and enabled them to have better 
crops. By this they could be able to increase the value of 
their lands. This because the main cause for its 
translation into Spanish language with the efforts of Pedro 
campomanes (1723-1802) who incited the Arabists to produce 
29 its translation. With this translation he not only 
29. Juan Vernet, op.cit., p.351 
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benefited the people of the country and guided the later 
scholas of the field, but also got much respect and 
familiarity both in the peninsula and North Africa and in 
the East as well. 
Ibn Baytar (b.1190, d.1248) 
Ibn Baytar was an eminent scholar of Muslim Spain 
who worked as a pharmacologist and botanist and got much 
familiarity like other great scholars of the peninsula. 
Ibn Abi Usaybi'ah includes him among the scholars of Egypt 
for he migrated there and worked on medicine and more on 
botany. There in Egypt he joined the service of Ayyubid 
Sultan al-Kamil. He is referred to and appreciated by 
various writers of later period. 
He was born in a well known family of Malaga in 
Spain which was known as Baytar family. Though his full 
name was Diaya al-Dun Abu Muhammad 'Abdullah ibn Ahmad but 
he became familiar with the nisba of his family Baytar 
might be the name of some of the ancestors of Abu Muhammad 
Abdullah due to which he was called ibn Baytar. He was also 
known as al-Malaqi that was most probably derived from his 
native place, Malagan. After having grown up at Malaga and 
getting his early education he went to Seville and received 
proper education under Abu'l 'Abbas al-Nabati, 'Abdullah 
ibn Salih and Abul Hajjaj. These teachers of ibn Baytar 
were much familiar in their fields and regarded as great 
scholars in Seville. He, at the same time started 
collecting herbs and undertook experiments for the 
treatments of varices diseases. In the task he was helped 
30 by his teachers. Abul - 'Abbas as Nabati was the most 
prominent who was with him in the collection of plants 
around Seville. 
31 32 
At the age of thirty, in about 1220 or in 1219 
ibn al Baytar travelled towards east and visited many 
important learning centres and cities of Arabia and Central 
Asia. He close his way through North Africa. From there 
he reached Bugia in 1220. He visited various important 
cities while in the way to Egypt. Among these cities are 
the Constantine, Tunis, Tripoli, Barca Adalia which is 
situated on the south coast of Asia Minor. In 1224 he went 
to Syria from where he reached Cairo where he settled. 
Al-Kamil appointed him as the chief herbalist (Ra'is'ala 
33 Sa'ire'l - Ashshabin). " After the conquest of Syria with 
the hands of al-Kamil he went in 1237 A.D. there he remained 
in Syria untill the death of the ruler in 1288 A.D. and 
then for the collection of plants and their observations to 
30. J. Vernet, nictionary of Scientific Biography, vol. 
I, p.538. 
3 1 . Ibid 
32. G. Sar ton, o p . c i t . , v o l . 1 1 , p a r t I I , p . 663 
33. Ibn Abi Usayhi 'ah, o p . c i t . , p . 1 3 3 . 
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travelled to Arabia* various cities of Syria, Palestine and 
Musul. He completely devoted his time in the collection of 
the plants for he wanted to know plants growing in those 
34 
localities. In his journeys he always accompanied his 
disciples. Among them Ibn Abi Usaybi'ah was most important. 
35 Later scholar mentioned this in his work, Uyun. 
Finally, he settled at Damascus and died in 1248 A.D. 
Various books on botany and pharmacology are 
attributed to ibn Baytar. Al-Mughm fi'l - Adwiya al-Mufrada 
is among the important works which he dedicated to Sultan 
al-Salih (ruled: 1240-1249 A.D.), the Ayyubid successor of 
al-Kamil. In this book he deals with the simple medicines 
appropriate for various illness. He also discusses various 
vegetables and their usefulness as the medicines. The 
Mughni which he arranged in therapentical order is divided 
into 20 chapters. The classification which he did in 
al-Mugh is based on the discussion on the diseases 
3 6 different parts of the body, drugs and cosnitics. He, in 
this way, discussed simples for head diseases, ear diseases, 
eye diseases, simples against fever, antidotes, most common 
drugs and cosmetics and others. It is said that his book 
was often discussed and quoted by various scholars including 
Abu11-Qasim. 
34. Ibn Abi Usaybi'ah op.cit, p.133 and George Sarton, 
op.cit., p.663. 
35. Ibn Abi Usaybi'ah, op.cit., p.133. 
36. G. Sarton, op.cit., p. 664. 
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Another work of considerable importance of ibn 
Raytar is Kitab al-Jami" li Mufridat al-Adwiya wa'1-Aghdhiya 
is also dedicated to Sultan al-Salih. This book was not paid 
considerable attention until the nineteenth century A.D. 
when its first translation was made and Guillaume Postel 
was credited to be the first to pay his full attention to 
37 ibn Baytar. This work that appeared too late discusses 
alphabetically 1400 animal, vegetable and mineral medicines 
•JO 
and 150 authorities including al-Razi and ibn Sina. It 
contains the whole knowledge of Dioscorides and Galen. Being 
a Spanish physician he was credited to know the Arabic, 
Latin, Greek and Berner names of the plants he knew and 
discovered. He used the Persian names of the plants also. 
J. Vernet says, "The main contribution of ibn Baytar was the 
systematisation of the discoveries made by Arabs during the 
middle ages, which added between 300 to 400 medicines to 
39 the thousands known since antiquity." This book was 
later translated into French, Latin and German. Antoine 
Galland and Lucien Leelere translated it into French. Its 
partial translation into Latin was made by Fr. R. Dietz 
under the title Elenchus Material Medicae Ibn Bei tharis. 
The German translation, Grosse Zusammenstellung Uber die 
TCrafte der B ekaunten Funfachen Heil-und Nahrungrmittel of 
37. Ibid 
38. J. Vernet, op.cit., p.538. 
39. Ibid 
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this book was made by J.V. Sontheimer in two volumes. This 
book which is still unpublished is said to be the most 
important book of its kind from the time of Dioscorides to 
the middle of the sixteenth century A.D. It is compiled 
40 
methodically and critically. As a whole it may be said 
that he was an expert of botany, pharmocology and 
consequently a doctor. He left behind him such landmark 
observations and experiments which guided the scholars of 
subsequent period to do researches in the field and produce 
better and fruitful results. Other works which are 
attributed to him and said to be of less importance are 
Mizan al-Tibbf Risala fi'1-Aghdhiyah wa'l - Adwiyah, Kitab 
al-Abana wa"l-A'lam bima fi'l Minhaj min al-Khalal wa'l-
Awham, Sharah Adwiyah of the book of Dioscorides and Kitab 
41 
al-Af'al al Gharibah wa'l - Khawas al-Ajibah. 
Abu'l-Qasim al-Zahrawi who was originally a doctor 
and most reputed sergeon, flourished at Cardova and wrote 
there an important work on agronomy. This work entitled, 
Mukhtasar Kitab al-Filaha which has recently been 
discovered according to Colin by H. Peres who is intending 
to publish it. He was died in 404/1010. 
40. G.Sarton, op.cit., p.663. 
41. Some of these books are mentioned by J. Vernel, 
op.cit., and some others by Ibn Abi Usaybi'ah, op.cit. 
42. G.S. Colin, E.I., vol.IT, p.901. 
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Abu 'Umar Ahmad tain Muhammad bin Hajjaj al Ishbili 
was an agronomist and writer of several works. He 
flourished in the second half of eleventh century A.D. He 
is distinguished from others by his scorn for "the 
inadmissible takes of stupid yokels" who are called in 
Arabic as Ahl al Ghabawa min Ahl al-Barari wa Aqwalihum al-
Saqita and also because he used the works of ancient 
43 
agronomists. Among his works al-Muqui is of considerable 
importance written on agronomy in 1073 A.D. Another, Abu'l-
Hasan Shihab al-Mu'ayti was an agronomist and teacher of 
different scholars of this field. No more information 
about his is available except that he flourished at Seville 
in the last decades of eleventh century and early decades 
of twelveth century A.D. His eminence may be judged with 
the fact that Ibn Bassal, an important agronomist and 
44 
writer of various works on the field was his student. In 
llOfi A.D. it is said that al-Mu'ayti was delivering 
lecture and transfering his knowledge to ibn Bassal. Ibn 
Lunquh was also among the agricultural scientist and 
contemporary of ibn Bassal. They both are reported to be 
45 the teacher of agronomy ibn Abdun. Ibn Abdun. who is 
supposed to be mysterious "anonymous botanist of Seville", 
wrote a book of agronomy that entitled 'Umdat al-Tibb fi 
Ma'rifat al-Nabat li Kull Labib which is a botanycal 
43. Ibid 
44. G.S. Col in , o p . c i t 
45. Ibid 
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dictionary of much importance. Since his biographical 
sketch is obscure, it is only narrated that he was a member 
of the diplomatic mission which, in 542/1147, visited 
Almohad court and that he wrote botanical dictionary, 
47 
umdat al Tabib. 
Muhammad bin Malik al-Tighnari was an agronomist who 
became much familiar because of his writings and posts held 
by him. He was born at Tighnar on an unknown date and 
received the knowledge at Granada, a few miles away from 
his native village, Tighnar. A considerable period of his 
life was passed in the service of the rulers. In the first 
phase he successfully worked and served the Sanhaji ruler 
' Abd Allah bin Buluggin for a period of seventeen years 
from 1073 to 1090 A.D. The second phase of his service 
life was started subsequent to this period when he entered 
into the service of Almoravid prince and the then governor 
of the Granada province, Tamim bin Yusuf bin Tashfin. 
Under him he worked from 1107 to 118 A.D. Since he was much 
impressed and influenced by this ruler, he wrote for his 
master a valuable work in twelve books entotled Zuhrat al 
48 Bastan wa Nuzhat al Adhhan. Al-Tighnari travelled in and 
outside the country for the sake of knowledge and in all of 
46. G.S. Colin, op.cit. 
47. Ibid 
48. G.S. Colin, op.cit. 
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his journeys he got benefited with the works, observations 
and experiences of various scholars. Among such scholars, 
one ibn Bassal is notable with whom he met at Seville in 
one of his journeys. He made a journey towards the east for 
the purpose of pilgrimage. No further details of 
al-Tighnari is available alongwith the information of his 
death that how and under which circumstances he lived after 
1118 A.D. and by which causes he was died. 
Only one agronomist from Almeria is still traced who 
is the writer of an important work on the field. The name 
of this scholar is Abu Uthman Sa'id bin Abu Ja'far Ahmad bin 
Luyun al-Tujibi. Although his date of birth is not known 
but he was died in 750/1349. He wrote Kitab Ibda' al-Malaha 
wa Inja' al-Rajaha fi Usui Sina'at al-Filaha in which he 
described his own experiences to develop the field in local 
terms together with the quotations, experiences and 
observations of other agronomists, like ibn Bassal and 
49 
al-Tighnari. The speciality of this work is that taught 
this field only because of his interest and that this work 
is written by the author in verses (Urjuza). 
49. Ibid., p. 902. 
50. Ibid. 
C O N C L U S I O N 
219 
Spain is credited to be such centre of learning 
which produced scholars in all the branches of learning 
from amongst all the religious communities and from all the 
existing races in the country. Tts importance may not be 
avoided as it is situated far from the Arabia, the birth 
place of Islam. A large number of scholars either 
themselves visited the peninsula or their forefathers 
settled there prior to their birth. However, it became 
among the most important learning centres in the Muslim 
world. It started producing scholars of various sciences 
alongwith the religious sciences and literature. The 
sciences to which Muslims paid their attention and which 
have been discussed here are: Medicine, together with its 
branches, like surgery, pharmacology, opthalmology, 
therapeutics, hygiene and others; Geography alongwith its 
branches, such as cartography, oceanography, cosmography and 
travel writings; Mathematics and Astronomy with all of 
their existing branches, arithmetic, geometry, algebra and 
trigonometry, and lastly Botany and Agronomy. Among the 
religious communities were the Muslims, the Christians and 
the Jews. The Arabs, the Berbers, the Spanish Muslims and 
the European Christians were the main races each of which 
produced the scholars in large number who contributed these 
sciences. Cardova, Granada, Toledo, Saragossa, Seville, 
Almeria, Denia and others were the main centres of learning. 
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It is remarkable to note here is that at about each centre 
thousands of schools, colleges, teachers and students were, 
and the academic activities were at its hight. 
This development and advancement that astonished the 
whole Europe, Asia and Africa was because of the prosperity 
of the country. The people of the country enjoyed luxurious 
life and facilities. Their industries, agriculture, trade 
and commerce was far advance in the whole world. Because of 
this prosperity and richness their contribution to the field 
of architecture was much advance and if not superior to the 
architectural development in the east but of course not 
inferior to them. They constructed beautiful buildings, 
established various advanced industries like silk weaving, 
paper and glass making and handicrafts and developed in 
agriculture to have more crops. This helped in the 
establishment of a large number of schools, colleges and 
libraries and support scholars by providing them facilities 
to work on various fields. 
The Spanish-Muslim scholars not only transmitted and 
got acquainted the works of the east and through them the 
sciences of other civilizations but also produced their own 
works in about all the branches of science with their 
discoveries, experiments and inventions. 
The medical science produced such great scholars 
who not only became familiar in Muslim Spain and north 
Africa but also in the Muslim east and Christian west. 
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Al-Zahrawi was a surgeon who invented a large number of 
instruments useful in medical science. These instruments 
included probes, knives, scalpels, scissors, pointed blade, 
speculums and hon^s. he discovered the surgery of 
obstetrics, eye, teeth, discussed for the first time 
lithotomy and removed the broken patella with the surgical 
operations. He used several types of threads and catguts 
for suturing wounds and described the hydatid cysts. Ibn 
Juljul, ibn Tufayl, ibn Rushd, ibn Bajja and others are the 
physicians who, with their experiences and writing works got 
much familiarity and nearness to the rulers of their 
periods. Banu Zuhr family was a distinguished family and is 
credited to give new systems of treatment after making 
various experiments and observations. Their eminence and 
expertise in the field made them all able to work under the 
patronage of various rulers of North Africa and Spain, and 
especially under the Almohads.Multhamid and Murabits. They, 
in their works, with their vast knowledge and experiences 
refuted some scholars of the east and of the Greeks on the 
one hand, while on the other hand, approved other scholars. 
Ibn 'Ala Zuhr criticizes the physicians who use to ask from 
the patients their problems and about their forefathers 
before their treatments. He use to treat the patients after 
diagnosing their diseases by examining urine and taking 
pulse. He took all the precautions before the treatment 
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and advised to give correct strength of medicine, either 
simple or composite. Abu Marwan i'on Zuhr was in favour of 
purgative treatment. He discussed the diseases of various 
organs of the body from head to feet and prescribed their 
treatment. He also discovered various new diseases 
including mediastinal tumors, pericardial abscesses, 
intestinal erosion, pharynx and inflammation of the ear. 
He also recommended tracheotomy and artificial feeding with 
oesophagus or the rectum. Abu Bakr Muhammad ibn Zuhr worked 
on opthalmology. Al-Ghafiqi, being an occultist, got much 
familiarity both in the east and the west. His work on 
opthalmology, Kitab al-Murshid fi'1-Kuhl is the summary of 
all the knowledge of the field of all the eastern and the 
western works. In this he showed the link of the eye with 
the entire organism. Al-Kulliyat and Talkhis of ibn Rushd 
exercised great influence over west. He worked on theriac, 
anatomy of organs, diseases from head to toe, symptoms of 
diseases, hygiene and therapy. Ibn al-Khatib invented the 
germs of plague and discovered its treatment. Similarly ibn 
Khatimah wrote about plague and gave various informations 
about this disease and about the patient who is effected by 
this epidemic. 
Apart from them there are other physicians who wrote 
on the medicaments and food. About all of their works 
exercised influence over the west and it is the fact that 
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the medical science of the Christian west was because of its 
development in Muslim Spain. 
The field of geography produced many great scholars 
in Muslim Spain. A.l-Bakri corrected the mispelled names of 
various places in Arabia and discussed the habits of all 
important tribes of the peninsula. He described land and 
sea routes from Spain to various other areas of the Muslim 
World alongwith the nature of coasts and climates of the 
seas and the coastal areas. Abu Hamid at-Gharnati after 
making visits to Arabia, Persia, Volga, Bulgar and others 
gave informations of their people, land, climate and others. 
He also dealt some of the marvels of Andalusia. Describing 
Eurasia he mentioned about its various ethnic groups, their 
society, culture, customs and the languages. Discussing seas 
and their inhabitants, he mentioned their depth, their 
plants, stones found there and all kinds of fishes. After 
visiting various areas he gave descriptive account of these 
places, like the pyramids of Egypt, light house of 
Alexandria, various caves, tombs and fossils. Al-Idrisi 
gave most important maps of different parts of the world 
which after combining became the largest map of the world. 
He used colours showing different areas, oceans, seas, 
rivers and countries.He extensively used silver colour while 
preparing these maps. Apart from this he wrote a detailed 
geographical account of the world. Al-Mazini was an 
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important cosmographer of Muslim Spain who, after his visits 
to Volga, Hungary and Arabia , gave his travel accounts, 
describing all related things about the people, land and 
climate of these areas. 
Muslim scholars of Spain also devoted their 
attention towards agronomy and botany. Though they were few 
in numbers but contributed these fields with their 
experiments and observations. They established beautiful 
lawns, planted a large number trees and plants of fruits and 
flowers. They introduced various techniques of plantation 
as layering, pruning and grafting. Among them are Ibn 
Bassal, Ibn Wafid al-Lakhmi, Abul Khayr al-Ishbili, 
al-Zahrawi, ibn Ghalib, ibn al-Awwam and others. 
Like other sciences, Spanish Muslim mathematicians 
and astronomers also did a marvellous job in the 
contribution to various branches of mathematics and to 
astronomy as well. These mathematicians used their own 
numeration system by the name 'Dust Numerals' (Huruf al-
Ghubar). Commercial arithmetic in the form of complete 
science was introduced by al-Majriti. Many works were also 
written on this science. Al-Jayyani determined the 
magnitudes of the arcs on the surface of a sphere. Jabir 
was a prominent mathematician who worked on spherical 
trigonometry more than any other branch. He is regarded as 
the first to introduce the formula of right angled spherical 
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triangle (Cos A = Cos a Sin B) and is credited to solve the 
problems of plane trigonometry with the help of whole chord. 
Ibn al-Yasmini seems to be the only one in Spain who wrote 
his algebra in verses. Muhyi al-Din al-Maghribi wrote a 
number of books, revised Greek works, derived a number of 
new geometrical theorems and at the same time proved them. 
He had given some thoughts towards trigonometry also. Ibn 
Badr discussed in his compendium a great deal of mathematics. 
Al-Qalasadi is credited to be a revolutionary man in this 
field who introduced new arithmetical and algebraic symbols, 
categorized algebra, worked on square root, classified 
fractions, gained familiarity with sequences, derived new 
formulae and wrote a number of books on different subjects 
especially mathematics. Al-Umawi, with the help of his 
writings on different sections of arithmetic exercised great 
influence on both the East and the West. He paid more 
attention on sequences and series and described many rules 
regarding perfect squares and cubes. 
Muslim Spain serves as the most important learning 
centre that is credited to contribute in the renaissance of 
Christian Europe. It is because of the academic pursuits 
made by the scholars of Iberian peninsula in the Muslim 
period that all the works of different sciences were 
transmitted into Christian Europe, either in the form of 
translations, commentaries, summaries or editions. These 
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were the works of Greek scholars (with Arabic translations), 
the works of Eastern Muslims, North African Muslims and 
above all the writings of Spanish Muslims. As the ninth 
century is the period of translations of Greek, Hindu, 
Syriac and other works into Arabic, the twelfth century is 
regarded as the period of the translation of Arabic works to 
various European languages. With the help of these 
translations, summaries and commentaries the Christian 
scholars of Europe turned their continent from dark to 
enlightened. They/ after their introduction into Europe 
started teaching students all of these sciences at primary, 
secondary and higher level. These studies turned into an 
educational movement in the whole Europe and with few 
hundred years, after getting acquainted with these sciences, 
they themselves started contributing with their researches 
and writings. This movement is still continued in the whole 
Europe, and of course, due to these people, in America, 
Canada and other parts of the world also. 
Among the translators who translated the Arabic 
works into Latin and introduced them into Europe are 
Rtephanus Arlandi, Alfred of Sareshel, Stephen of Saregossa, 
Deter Gallego, Salio of Padua, William of Lunis, Philip of 
Tripoli, Bonacosa, John of Brescia, Armengand, Herman the 
German, Moses of Palermo, Faraj ben Salim, Theodore of 
Antioch, Addard of Bath, Peter of Venerable, Domingo 
Gundisalvo, John of Seville, Hermann of Dalmatia Hugh of 
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